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The design and construction techniques of tall building structure have been evolved and
improving throughout the past. In today's modern world, improvement on construction
materials, development of new structural systems and the usage of structural software
have all significantly contributed to theeffectiveness of tallbuilding design.
This analytical study was carried out to investigate the influence of various parameters
on the design of tall building structures of 200 to 250 m height. The influencing
parameters include the effects ofvarious concrete grades, such as grade 50, 60 and 80 as
well as effectiveness of the structural system based on rigid frame system and the shear
wall system. The analysis was carried out using structural software STAAD.PRO 2002.
Based on analytical and structural design results as well as obtained from computer
analysis, higher concrete grade resulted in appreciable reduction in the vertical member
sizes such as column dimensions and the shear wall thickness. Although analytical
values of maximum drift at the roof level was obtained within permissible limit for rigid
frame, however shear wall structural system has shown a lower value of the maximum
drift at the roof level. In studying the shear wall system, three different configurations
andarrangement ofwalls were considered, which also affected themaximum drift.
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The growth of modern tall building construction, began in the 1880s, which was been
largely for commercial and residential purposes. Tall commercial buildings areprimarily
a response to the demand by business activities and further to the need of more hotel
accommodations due to tourism activities.
Significant advances have occurred from time to time with the advent of a new material,
construction facilities and level of services. Multistory buildings were a feature in the
ancient Rome: four storey wooden tenement buildings of post and lintel construction,
were common. Those built after the great fire of Nero, however, used the new brick and
concrete materials in the form of arch and barrel vault structures. Through the following
centuries, the two basic construction materials were timber and masonry. With the
rapidly increasing number of masonry high-rise building in North America toward the
end of the nineteenthcentury, the limits of this form of construction became apparent in
1891 in the 16-story Monadnock Building in Chicago. It was the lastbuilding in the city
for which massive load-bearing masonry walls were employed.
A major technical innovation had occurred in the middle of nineteenth century: the
development of higher strength and structurally more efficient materials such aswrought
iron and subsequently steel. The newmaterials allowed the development of lightweight
skeletal structures, permitting building of greater height and with larger interior open
spaces andwindows. The first high-rise building totally supported by a metal frame was
the 11-story home Insurance Building built in Chicago in 1883, followed by the
construction of steel frame 9-story Rand-McNally Building built in 1989. Two years
later, in the same city, diagonal bracings were introduced in the facade frames of the 20-
story Masonic Temple to form vertical trusses, the forerunner of modern shear wall and
braced frame construction. It was by then appreciated that at that height wind forces
were an important design consideration. Improved design methods and construction
techniques allowed the maximum height of steel-frame structures to increase steadily,
reaching the height of 60 stories with the construction of the Woolworth Building in
New York in 1913. This golden age ofAmerican skyscraper construction culminated in
1931 in its crowning glory, the Empire State Building, whose 102-story braced steel
frame reached a height of 1250ft (381m).
Reinforced concrete construction have been introduced for multistory buildings at the
end of World War I. Progress in reinforced concrete was slow and intermittent, at the
time the steel framed Empire State Building was completed, the tallest concrete
building, the Exchange Building in Seattle, has attained a height of only 23 stories.
Rather than bringing significant increase in height, however, these modern
developments comprised new structural systems, improved material qualities and
services, and better design and construction techniques. In 1973, the twin towers ofthe
110-story, 1350 ft (412 m) high World Trade Center in New York was completed
followed by the 1450 ft (442 m) high bundled-tube Sears Tower inChicago in1974.
Since then, different structural systems have gradually evolved for residential and office
buildings, reflecting their differing functional requirements.
1.2 PROBLEM STATEMENT
In business-oriented metropolis like Kuala Lumpur, construction ofhigh-rise buildings
of200m to 250m height is very common. In order to meet the architectural and client
requirements various consultant opted the structural system according to their
experience and approach. This study was focused on the proposal ofthe most effective
structural system for 200m to 250m high buildings. The main parameters as considered
were stability, human comfort, robustness, space available, speed of construction and
cost effectiveness. The building was supposed to be subjected to moderate wind
pressure.
1.3 OBJECTIVE AND SCOPE OF STUDY
The main objectives of this study were:
1) To determine the effective and robust structural system for 200 to 250 mhigh
buildings, which must satisfactorily comply with the requirement ofmaximum
drift and human comfort.
2) To meet the above objective, the following variables were included in the
computational basedanalytical study
i) Effectiveness of structural system in between a rigid frame structure
and shear wall structure




2.1 DEFINITION & CLASSIFICATION OF TALL BUILDING
The Council ofTall Buildings & Urban Habitat [1] definition ofa tall building defines
the unique nature of the high-rise project: "A buildingwhose height createsdifferent
conditions in the design, construction, and use than those exist in common buildings ofa
certainregion or period."For the practicingstructural engineer, cataloging the structural
systems for tall buildings has historically recognized the primary importance of the
system to resist lateral loads.
In 1965 Fazlur Khan [1] recognized a hierarchy of system forms could roughly be
categorized with respect to relative effectiveness in resisting lateral loads (Figure2.1).
At one end of the spectrumare the momentresistingframes, which are efficientfor
buildings in the range of20 to 30 stories; at the other end is the generation of tubular
systems with high cantilever efficiency. With the endpoints defined, other systemswere
placed with the idea that the application of any particular form is economically only over
a limitedrange of buildingheights. The systemcharts were updatedperiodically as new
systems weredeveloped andimprovement in materials and analysis techniques evolved.
In 1984, the Council ofTall Buildings & Urban Habitat [1] attempted to develop a
rigorous methodology for the cataloging of tall buildings with respect to their structural
systems. The classification scheme involves four distinct levelsof framing-oriented
division: primaryframing system, bracing subsystem, floor framing, and configuration
and load transfer. These levels are further broken down into subgroups and discrete
systems (Figure 2.2). This format allows for the consistent and specific identification
and documentation of tall buildings and their systems, the overriding goal being to
achieve a comprehensive worldwide survey of the performance of buildings in the high-
rise environment.
Figure 2.1: Comparison ofStructural Systems
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TYPE III PARTIAL TUBULAR SYSTENS
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2.2.1 Strength and Stability [2]
For the ultimate limit state, the prime design requirement is that the building structure
should have adequate strength to resist, and to remain stable under, the worst probable
load actions that may occur during the lifetime of the building, including the period of
construction.
This requires an analysis of the forces and stresses that will occur in the members as a
resultof the most critical possible load combinations, including the augmented moments
that may arise from second-order additional deflections (P-Delta effects). An adequate
reserve of strength, using prescribed load factors, must be present. Particular attention
must be paid to critical members, whose failure could prove catastrophic in initiating a
progressive collapse of part of or the entire building. Any additional stresses caused by
restrained differential movements due to creep, shrinkage, 'or temperature must be
included.
In addition, a checkmustbe made on the most fundamental condition of equilibrium, to
establish that the applied lateral forces will not cause the entire building to topple as a
rigid body about one edge of the base. Taking moments about that edge, the resisting
moment of the deadweight of the building must be greater than the overturning moment
for stabilityby an acceptable factor of safety.
2.2.2 Stiffness and Drift Limitations [2]
The provision ofadequate stiffness, particularly lateral stiffness, is a major consideration
in the design of a tall building for several important reasons. As far as the ultimate limit
state is concerned, lateral deflections must be limited to prevent second-order P-Delta
effects due to gravity loading being of such a magnitude as to precipitate collapse. In
terms of the serviceability limit states, deflections must first be maintained at a
sufficiently low level to allow the proper functioning of nonstructural components such
as elevators and doors; second, to avoid distress in the structure, to prevent excessive
cracking and consequent loss of stiffness, and to avoid any redistribution of load to non-
load-bearing partitions, infills, cladding, or glazing; and third, the structure must be
sufficiently stiffto prevent dynamic motions becoming large enough to cause discomfort
to occupants, prevent delicate work being undertaken, or affect sensitive equipment. In
fact, it is in the particular need for concern for the provision of lateral stiffness that the
design of a high-rise building largely departs from that ofa low-rise building.
One simple parameter that affords an estimate of the lateral stiffness of a building is the
drift index, defined as the ratio of the maximum deflection at the top of the building to
the total height. In addition, the corresponding value for a single, story height, the
interstory drift index, gives a measure of possible localized excessive deformation. The
control of lateral deflections is of particular importance, for modem buildings in which
the traditional reserves of stiffiiess due to heavy internal partitions and outer cladding
have largely disappeared. It must be stressed, however, that even if the drift index is kept
within traditionally accepted limits, such as 1/500, it does not necessarily follow that the
dynamic comfort criteria will also be satisfactory. Problems may arise, for example, if
there is coupling between bending and torsional oscillations that leads to unacceptable
complex motions of accelerations. In addition to static deflection calculations, the
question of the dynamic response, involving the lateral acceleration, amplitude, and
period ofoscillation, may also have to be considered.
The establishment of a drift index limit is a major design decision, but, unfortunately,
there are no unambiguous or widely accepted values, or even, in some of the National
Codes concerned, any firm guidance. The designer is then faced with having to decide
on an appropriate value. The figure adopted will reflect the building usage, the type of
design criterion employed (for example, working or ultimate load conditions), the form
of construction, the materials employed, including any substantial infills or claddings,
the wind loads considered, and, in particular, past experience of similar buildings that
have performed satisfactorily.
Design drift index limits that have been used in different countries range from 0.001 to
0.005. To put this in perspective, a maximum horizontal top deflection of between 0.1
and 0.5 m (6 to 20 in.) would be allowed in a 33-story, 100-m (330-ft. ) high building,
or, alternatively, a relative deflection of 3 to 15mm (0. 12 to 0.6 in.) over a storyheight
of 3 m (10 ft). Generally, lower values should be used for hotels or apartment buildings
than for office buildings, since noise and movement tend to be more disturbing in the
former. Consideration may be given to whether the stiffening effects of any internal
partitions, infills, orcladdings are included in the deflection calculations.
The consideration of this limit state requires an accurate estimate of the lateral
deflections that occur, and involves an assessment of the stiffness of cracked members,
the effects of shrinkage and creep and anyredistribution of forces thatmayresult, and of
any rotational foundation movement. In the design process, the stiffness of joints,
particularly in precast or prefabricated structures, must be given special attention to
develop adequate lateral stiffiiess of the structure and to prevent any possible
progressive failure. The possibility of torsional deformations must notbe overlooked.
Inpractice, non-load-bearing infills, partitions, external wall panels, and window glazing
should be designed with sufficient clearance or with flexible supports to accommodate
the calculated movements.
Sound engineering judgment is required when deciding on the drift index limit to be
imposed. However, for conventional structures, thepreferred acceptable range is 0.0015
to 0.003 (that is, approximately 1/650 to 1/350), and sufficient stiffiiess must be
provided to ensure that the top deflection does not exceed this value under extreme load
conditions. As the height of the building increases, drift index coefficients should be
decreased to the lowerend of the range to keep the top storydeflection to a suitably low
level. Succeeding chapters describe how deflections maybe computed.
The drift criteria apply essentially to quasistatic conditons. When extreme force
conditions are possible, or where problems involving vortex shedding or other unusual
phenomena may occur, a more sophisticated approach involving a dynamic analysis may
be required.
If excessive, the drift of a, structure can be reduced by changing the geometric
configuration to alter themode of lateral load resistance, increasing thebending stiffiiess
of the horizontal members, adding additional stiffness by the inclusion of stiffer wall or
core members, achieving stiffer connections, and evenby sloping the exterior columns.
In extreme circumstances, it may be necessary to add dampers, which may be of the
passive or active type.
2.2.3 Human Comfort Criteria [2]
If a tall flexible structure is subjected to lateral or torsional deflections under the action
of fluctuating wind loads, the resulting oscillatory movements can induce a wide range
of responses in the building's occupants, ranging from mild discomfort to acute nausea.
Motions that have psychological or physiological effects on the occupants may thus
result in an otherwise acceptable structure becoming an undesirable or even unrentable
building.
There are as yet no universally accepted international standards for comfort criteria,
although they are under consideration, and engineers must base their design criteria on
an assessment of published data. It is generally agreed that acceleration is the
predominant parameter in determining human response to vibration, but other factors
such as period, amplitude, body orientation, visual and acoustic cues, and even past
experience can be influential. Threshold curves are available that give various limits for
human behavior, ranging from motion perception through work difficulty to ambulatory
limits, in terms of acceleration andperiod. A dynamic analysis is then required to allow
thepredicted response of the building tobe compared with thethreshold limits.
2.3 STRUCTURAL FORM
2.3.1 Rigid-Frame Structures [2]
Rigid-frame structures consist of columns and girders joined by moment-resistant
connections. The lateral stiffiiess of a rigid frame bent depends on the bending stiffiiess
of the columns, girders, and connections in the plane of the bent (Appendix: Figure 4).
The rigid frame's principal advantage is its open rectangular arrangement, which allows
freedom ofplanning and easy fitting of doors and windows.
Rigid-frame construction is ideally suited for reinforced concrete joints. The sizes of the
columns and girders at any level of a rigid frame are directly influenced by the
magnitude ofthe external shear at that level, and they therefore increasetowardthe base.
Consequently, the design of the floor framing cannotbe repetitive as it is in some braced
frames. A further result is that sometimes it is not possible in the lowest stories to
accommodate the requireddepthof girderwithin the normal ceiling space.
Gravityloading also is resistedby the rigid-frame action. Negativemomentsare induced
in the girders adjacent to the columns causing the mid-span positive moments to be
significantly less than in a simply supported span. In structures in which gravity loads
dictate the design, economies in member sizes that arise from this effect tend to be offset
by the higher cost of the rigid joints.
2.3.2 Shear Wall Structures [2]
Concrete or masonry continuous vertical walls may served both architecturally as
partitions and structurally to carry gravity and lateral loading. Their very high in-plane
stiffness and strength makes them ideally suited for bracing tall buildings. In a shear
wall structure, such walls are entirely responsible for the lateral load resistance of the
building. They act as vertical cantilevers in the form of separate planar walls, and as
nonplanar assemblies of connected walls around elevator, stair, and service shafts.
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In contrast to rigid frames, the shear walls' solid form tends to restrict planning where
open internal spaces are required. They are well suited, however, to hotels and
residential buildings where the floor-by-floor repetitive planning allows the walls to be
vertically continuous and where they serve simultaneously as excellent acoustic and fire
insulators between rooms and apartments.
If, in low-to-medium-rise buildings, shear walls are combined with frames, it is
reasonable to assume that the shear walls attract all the lateral loading so that the frame
may be designed for only gravity loading. It is especially important in shear wall
structures to try to plan the wall layout so that the lateral load tensile stresses are
suppressed by the gravity load stresses. This allows them to be designed to have only the
minimum reinforcement. Shear wall structures have been shown to perform well in
earthquakes, forwhichcaseductility becomes an important consideration in theirdesign.
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CHAPTER 3
ANALYTICAL AND SOFTWARE MODELLING
3.1 RIGID FRAME STRUCTURE
Figure 3.1: Typical LayoutPlan and Column Position





Figure 1 shows a typical floor layout plan of a rigid frame structure that was chosen in
modeling one of the structural system. The shape of the external column would be a
rectangular (1 width: 2 length) while the shape of the internal column would be a square.
All columns are spaced 8 m apart. The structure would be 70 storeys tall; each storey is
3m, which would add up to a total height of 210 m. The structure consist no beams, as
rigid slab is used. The thickness of the slab will be 250 mm and concrete grade 35 will
be used for the slab.
3.1.2 Procedure
The structure would be modeled as 3 dimensional structure (space analysis) using
Staad.Pro 2002 software. There analysis of the structure is includes:
• To find the optimum column sizes of the rigid frame structure for three different
concrete grades, namely Grade 50,60, and 80.
• To find the horizontal displacements and maximum drift of the rigid frame
structure for concrete Grade 50, 60 and 80. For this analysis, column sizes are
fixed (using optimum columnsizes for concrete Grade 50).
• To find the quantity of steel reinforcement to be used in the rigid frame structure
for concrete Grade 50, 60 and 80. For this analysis, column sizes are also fixed.
The analysis results above would be compared and discussed. However, it is important
to note that the results obtained would be theoretical, based on the analysis of the
Staad.Pro 2002 structural software.
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3.2 SHEAR WALL STRUCTURE
Type 1
5<&8m
















Figure 3.4: Typical LayoutPlanfor Shear Wall Type 3.
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3.2.1 Description
There are three types of shear wall structures to be modeled in this project. Figure 2, 3
and 4 showed the typical floor layout plan of these shear wall structures that will be used
for modeling in this project. The structure would be 70 storeys tall; each storey is 3m,
which would add up to a total height of 210 m. The structure consist no beams, as rigid
slab is used. The thickness of the slab will be 250 mm and concrete grade 35 will be
used for the slab.
The thickness of shear wall and size of columns (for structure 1 only) used for the
structure are shown at the table below.
Height of structure
(m)




180-210 200 200 x 200
150-180 250 250 x 250
120-150 300 300 x 300
90-120 350 350x350
60-90 400 400 x 400
30-60 450 450x450
0-30 500 500x500
Table 3.1: Thickness ofshear wall andsizes ofcolumn with relative to theheight ofthe
shear wall structure
3.2.2 Procedure
The structure would be modeled as 3 dimensional structure (space analysis) using
Staad.Pro 2002 software. There analysis of the structure is includes:
• To find the horizontal displacements and maximum drift of the shear wail
structure for concrete Grade 50, 60 and 80. For this analysis, the shear wall
thickness and column sizes (for structure Type 1) are fixed.
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The analysis results for the three types of shear wall structure will be compared and
discussed. However, it is important to note that the results obtained would be theoretical,
based on the analysis of the Staad.Pro 2002 structural software.
3.3 DESIGN INFORMATION AND ASSUMPTIONS
3.3.1 Design Standards and Codes of Practice
In the design of structure, the following Codes of Practice provide the guide:
• BS 8110 : Part 1:1997 - Structural use of concrete
• BS 6399 : Part 2: 1997 - Wind loads
3.3.2 Material Properties







29.5 kN/mm2 (Grade 35)
34 kN/mm2 (Grade 50)
36 kN/mm2 (Grade 60)
40 kN/mm2 (Grade 80)
Reinforcement
High Tensile Deformed Type 2 : 460N/mm2
3.3.3 Base Support
The base support used for the structure is fixed support.
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3.3.4 Dead Load and Imposed Load
Dead Load used for the structure consists of:
• Self-weight of the concrete structure
• Floor finishing load = 1.7 kN/m
Imposed Load used for the structure is 3.0 kN/m
3.3.5 Wind Load
The wind load is calculated based on BS 6399 ; Part 2: 1997:
qj = 0.613 Vs2
Where;
qi is the dynamic pressure inN/m2
Vs is the design wind speed in m/s
The design wind speed, Vs can be calculated using the formula:
Vs = SiS2S3Vb
Where:
Vb is basic wind speed of a given site in m/s
Si is multiplying factor relating to topology
52 is multiplying factor relating to height above ground and wind braking
53 is multiplying factor related to life of structure
In this case the chosen site will be Kuala Lumpur, and therefore the basic wind speed is
assumed to be 33 m/s. The value of Si and S3 will be taken as unity (recommended for
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general use). Value S2 can be found in Table 1 (Appendix), and the topographical factor
chosen was 4 (city centres and other environmentswith large and frequent obstructions)
Below are the results of the wind calculation:
Height, h s2 Vs qi(N/m2) Height, h s2 Vs QifN/m2)
210.0000 1.1900 39.2700 945.3275 97.5000 1.0650 35.1450 757.1598
208.5000 1.1885 39.2205 942.9458 94.5000 1.0590 34.9470 748.6525
205.5000 1.1855 39.1215 938.1915 91.5000 1.0530 34.7490 740.1932
202.5000 1.1825 39.0225 933.4491 88.5000 1.0470 34.5510 731.7820
199.5000 1.1795 38.9235 928.7188 85.5000 1.0410 34.3530 723.4188
196.5000 1.1765 38.8245 924.0005 82.5000 1.0350 34.1550 715.1037
193.5000 1.1735 38.7255 919.2942 79.5000 1.0288 33.9488 706.4933
190.5000 1.1705 38.6265 914.6000 76.5000 1.0213 33.7013 696.2296
187.5000 1.1675 38.5275 909.9177 73.5000 1.0138 33.4538 686.0410
184.5000 1.1645 38.4285 905.2475 70.5000 1.0063 33.2063 675.9275
181.5000 1.1615 38.3295 900.5893 67.5000 0.9988 32.9588 665.8892
178.5000 1.1585 38.2305 895.9431 64.5000 0.9913 32.7113 655.9259
175.5000 1.1555 38.1315 891.3089 61.5000 0.9838 32.4638 646.0377
172.5000 1.1525 38.0325 886.6868 58.5000 0.9740 32.1420 633.2953
169.5000 1.1495 37.9335 882.0766 55.5000 0.9620 31.7460 617.7866
166.5000 1.1465 37.8345 877.4785 52.5000 0.9500 31.3500 602.4702
163.5000 1.1435 37.7355 872.8924 49.5000 0.9375 30.9375 586.7200
160.5000 1.1405 37.6365 868.3183 46.5000 0.9225 30.4425 568.0952
157.5000 1.1375 37.5375 863.7562 43.5000 0.9075 29.9475 549.7707
154.5000 1.1345 37.4385 859.2061 40.5000 0.8925 29.4525 531.7467
151.5000 1.1315 37.3395 854.6681 37.5000 0.8650 28.5450 499.4828
148.5000 1.1285 37.2405 850.1420 34.5000 0.8350 27.5550 465.4374
145.5000 1.1255 37.1415 845.6280 31.5000 0.8050 26.5650 432.5936
142.5000 1.1225 37.0425 841.1260 28.5000 0.7765 25.6245 402.5050
139.5000 1.1195 36.9435 836.6360 25.5000 0.7495 24.7335 375.0003
136.5000 1.1165 36.8445 832.1580 22.5000 0.7225 23.8425 348.4689
133.5000 1.1135 36.7455 827.6921 19.5000 0.6940 22.9020 321.5195
130.5000 1.1105 36.6465 823.2381 16.5000 0.6580 21.7140 289.0281
127.5000 1.1075 36.5475 818.7962 13.5000 0.6220 20.5260 258.2671
124.5000 1.1045 36.4485 814.3663 10.5000 0.5860 19.3380 229.2364
121.5000 1.1015 36.3495 809.9484 7.5000 0.5400 17.8200 194.6596
118.5000 1.0978 36.2258 804.4429 4.5000 0.4920 16.2360 161.5915
115.5000 1.0933 36.0773 797.8612
112.5000 1.0888 35.9288 791.3064
109.5000 1.0843 35.7803 784.7787
106.5000 1.0798 35.6318 778.2780
103.5000 1.0753 35.4833 771.8044
100.5000 1.0708 35.3348 765.3578
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3.3.6 Load Combinations
There are three type of load combinations used for the analysis of the structure:
• 1.4 x Dead Load + 1.6 x Live Load
• 1.2 x Dead Load + 1.2 x Live Load + 1.2 x Wind Load
• 1.0 x Dead Load + 1.4 x Wind Load
3.4 SOFTWARE





4.1 EFFECTS OF CONCRETE GRADE ON OPTIMUM COLUMN SIZES
FOR RIGID FRAME STRUCTURE
From the results as obtained, the optimum column sizes for the rigid frame structure
using concrete grade 50, 60, and 80 are shown in Table 4.1,4.2 and 4.3.
From these tables, it can be seen that the concrete grade 60 reduced the column sizes to
100 mm for each side when compared with the column sizes as obtained using grade 50
concrete, whereas the external column remained the same. The use of grade 80 concrete
further optimized the column sizes in comparison to concrete grade 50. At the lowest
one quarter height of the building, a reduction of 200 mm on each side was obtained and
for rest of the upper height, a reduction of 150 mm was obtained.
From the results and above discussion, it is very clear that the higher concrete grades
largely influence the optimization of internal columns compared to the optimization of
external column. External columns for a rigid frame structure played a vital role in
resisting lateral loads exerted on the structure, and this might be the reason why
reduction in concrete grade has little impact on the external column sizes.
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Table 4.1: Column sizesfor RigidFrame Structure usingGrade 50 Concrete
Height (m) Column Sizes (mm)
External (1 width : 2 length) Internal (square)
180-210 400 x 200 500x500
150-180 500 x 250 600x600
120-150 600x300 700x700
90-120 700 x 350 800 x 800
60-90 800x400 900 x 900
30-60 900 x 450 1000x1000
0-30 1000x500 1100x1100
Table4.2: Column sizesfor RigidFrame Structure using Grade 60 Concrete
Height (m) Column Sizes (mm)
External (1 width : 2 length) Internal (square)
180-210 400 x 200 400 x 400
150-180 500 x 250 500 x 500
120-150 600 x 300 600x600
90-120 700 x 350 700x700
60-90 800x400 800x800
30 - 60 900 x 450 900x900
0-30 1000 x 500 1000x1000
Table4.3: Column sizesfor RigidFrame Structure using Grade 80 Concrete
Height (m) Column Sizes (mm)
External (1 width : 2 length) Internal (square)
180-210 400 x 200 350x350
150-180 500 x 250 450x450
120-150 600 x 300 550 x 550
90-120 700 x 350 650 x 650
60-90 800 x 400 700 x 700
30-60 900 x 450 800x800
0-30 900x450 900 x 900
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4.2 EFFECTS OF CONCRETE GRADE ON DRIFT FOR RIGID FRAME
STRUCTURE
Table 4.4 shows the results of drift for rigid frame structure modeled using concrete
grade 50, 60 and 80 respectively. The column sizes used for these modeling are fixed, as
per column sizes stated in Table 4.1. Figure 4.1 displayed these results in a graphical
from, for clearer view and understanding.
The drift index calculated for the rigid frame structure is 0.00159, 0.00155 and 0.00148
for concrete grade 50, 60 and 80 respectively. The allowable drift index used in different
countries ranged from 0.001 to 0.005 and the drift index for the rigid frame structure lies
in the upper range of the allowable drift index. This might suggest that rigid frame
structure is weak in controlling drift for tall building. From figure 4.1, we can also see
that the difference in drift for rigid frame structure of grade 50, 60 and 80 are quite
small, therefore we can safely assumed that increase in concrete grades have little
impact on the drift of the rigid frame structure.
Table 4.4: Driftfor RigidFrame Structure Using Concrete Grade 50, 60 and80.
Height (m)
Drift (mm)
Grade 50 Grade 60 Grade 80
210 333.929 325.178 311.301
180 299.984 293.185 281.548
150 255.559 250.419 241.607
120 205.567 201.956 195.756
90 152.277 149.986 146.034
60 97.600 96.356 94.194
30 43.647 43.132 42.216
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4.3 EFFECTS OF CONCRETE GRADE ON THE REINFORCEMENT
STEEL USED FOR RIGID FRAME STRUCTURE
Table 4.5 shows the estimated reinforcement steel used in the rigid frame structure for
concrete grade 50, 60 and 80. The column sizes used for these modeling are fixed, as per
column sizes stated in Table 4.1. From table 4.5, we can see that there is a significantly
large reduction in reinforcement steel when concrete grade increased from grade 50 to
grade 60. Increased in concrete grade from grade 60 to 80 somehow shows a much
lesser reduction in reinforcement steel compared to the previous case.
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Table4.5: Quantity ofReinforcement Steel usedfor RigidFrame Structure
Concrete Grade





4.4 EFFECTS OF SHEAR WALL ARRANGEMENT ON DRIFT
Table 4.6, 4.7 and 4.8 shows the result of drift of shear wall structure of different types
namely Type 1, Type 2 and Type 3 each modeled with concrete grade 50, 60 and 80.
Figure 4.2,4.3 and 4.4 displayed the results in graphical form.
The calculated drift index for the shear wall structure is as shown in Table 4.9. From the
table, we can see that drift index for the shear wall structure for all type and concrete
grade are much lesser than the allowable range of 0.001 to 0.005. This might an
indication that shear wall are efficient in resisting lateral loads on tall buildings.
From figure 4.2, 4.3 and 4.4, we can see from the graph that for a shear wall structure of
a particular concrete grade, different type of arrangement of shear wall structure does
have a huge effect on the drift of the structure. It is clear from the graph that the drift of
shear wall structure type 3 is the lowest, following by type 2 and type 1.
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Table 4.6: Driftfor Shear Wall Structure ofDifferent Type UsingConcrete Grade 50
Height (m)
Drift (mm)
Type 1 Type 2 Type 3
210 168.330 114.237 49.204
180 146.698 100.421 41.159
150 121.405 83.839 32.628
120 92.671 64.467 23.858
90 62.357 43.578 15.397
60 33.460 23.374 7.976
30 10.420 7.212 2.492
Table 4.7: Driftfor Shear Wall Structure ofDifferent Type UsingConcrete Grade 60
Height (m)
Drift (mm)
Type 1 Type 2 Type 3
210 163.807 111.498 47.320
180 142.608 97.884 39.548
150 117.900 81.611 31.328
120 89.893 62.660 22.887
90 60.400 42.278 14.754
60 32.345 22.623 7.634
30 10.440 6.960 2.382
Table 4.8: Driftfor Shear Wall Structure ofDifferent Type UsingConcrete Grade 80
Height (m)
Drift (mm)
Type 1 Type 2 Type 3
210 155.811 106.628 44.035
180 135.374 93.368 36.752
150 111.697 77.642 29.063
120 84.974 59.440 21.195
90 56.937 39.966 13.637
60 30.377 21.293 7.040
30 9.384 6.515 2.191
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Typel Type 2 Type 3
50 0.00080 0.00054 0.00023
60 0.00078 0.00053 0.00023
80 0.00074 0.00051 0.00021
Figure 4.2: Graph ShowingtheRelationship between Drift vs Height ofShear Wall
Structure using Concrete Grade 50for 3 different types ofStructure.
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Figure 4.3: Graph Showing the Relationship between DriftvsHeight ofShear Wall
Structure using Concrete Grade 60for 3 different types ofStructure.


































Figure 4.4: Graph ShowingtheRelationship between Drift vs Height ofShear Wall
Structure using Concrete Grade 80for 3 different types ofStructure.
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4.5 EFFECTS OF CONCRETE GRADE ON DRIFT FOR SHEAR WALL
STRUCTURE
Figure 4.5, 4.6 and 4.7 shows the drift of a particular type of shear wall structure using
different types ofconcrete grade. The purpose is to find out the effect of concrete grades
on a particular type of shear wall structure.
From figure 4.5, 4.6, and 4.7, the graph shows that the increase in concrete grades for a
particular type of structure actually only slightly reduce the drift. The similar case was
also encountered for the rigid frame structure, as discussed earlier.
Figure 4.5: Graph Showing theRelationship between Driftvs HeightofShear Wall



































Figure 4.6: Graph ShowingtheRelationship between Drift vs Height ofShear Wall
Structure Type 2 UsingDifferent Grades ofConcrete.
Drift vs Height Graph for Shear Wall Type 2
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Figure 4.7: Graph ShowingtheRelationship between Drift vs Height ofShear Wall





























4.6 COMPARISON OF RIGID FRAME & SHEAR WALL STRUCTURAL
SYSTEM FOR 210 M TALL BUILDING IN TERMS OF DRIFT
Basically from the results of the modeling, it is quite obvious that the shear wall
structure is more effective in resisting lateral loads. The drift results obtained for the
shear wall structure in general is much smaller than the one obtained from the rigid
frame structure.
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4.7 COMPARISON OF OTHER ASPECTS OF RIGID FRAME AND
SHEAR WALL STRUCTURAL SYSTEM
4.7.1 Availability and Flexibility of Space
The shear walls act as structural member. These walls are permanent and therefore it
does not have the flexibility for the walls position to be altered in the future. On the
other hand, the rigid frame structure brick masonry partition walls which may offer
flexibility to any changes in the future. However, in the taller rigid frame structure,
columns are usually extruded out from the walls, which might lead to ineffective use of
the floor space. This does significantly affect the sellable floor area of a building which
has discussed later on.
4.7.2 Speed of Construction
In terms of time for construction, the shear wall structure actually has advantages over
the rigid frame structure. The construction of rigid frame structure always involves brick
masonry work, which is one of the time consuming activity. However for the shear wall
structure, there is actually minimum brick wall work involved as most of the walls of the
building are shear walls. These shear walls are concrete walls cast on site using reusable
standard size steel formwork, which actually saves a lot of time compared to the
conventional brick wall systems.
4.7.2 Cost
As discussed earlier, more time is saved for the construction of shear wall structure if
compared to the rigid frame structure. In construction time, is equivalent to money and
therefore by saving time, a significant amount of cost is actually saved. Cost of labor of
brick wall work can also be reduced in this case.
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For the rigid frame structure, the total sellable floor area of the building is actually
reduced as an effect from the extruded column from the wall. The sellable floor area of a
building which has columns is actually the area calculated starting from the edge of the
column (see Figure 4.8). Due to this reason, rigid frame structure which usually has
large sizes of columns if compared to the shear wall structure with adequate thin shear
walls and therefore, most of the time the total sellable floor area for rigid frame structure
is lesser. This will definitely affect the profit which can be gained from the building.








From the computational based analysis, results and discussions following conclusions
are made:
• Concrete grade significantly affect internal column sizes than the external
column sizes for rigid frame structure
• Higher grade concrete can reasonably reduce the amount of steel reinforcement
in rigid frame structure.
• Total drift and storey drift is not significantly affected by the concrete grade.
• Shear wall arrangement greatly influenced the total drift of a shear wall structure.
• For a building height between 200 - 250 m which is subjected to moderate wind
pressure, shear wall structure is more effective system as compare to rigid frame
structural system.
5.2 RECOMMENDATION
The recommendations derived from this project include:
• The investigation shall be done using more advanced software on tall buildings
such as E-Tabs as many limitations are encountered in using Staad.Pro2002
software for tall building modeling purposes.
• As this project only touches the very surface of tall building design, more detail
and specific investigations of tall buildings can be built from here.
• Civil students of UTP shall be exposed to structural software at earlier stage to
prepare them better for their future final year projects.
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APPENDIX I
(Example of Staad.Pro 2002 Input Codes)









9 16 0 8; 10 24 0 8
16 0 0; 4 24 0 0; 5 32 0 0; 6 40 0 0; 7 0 0 8; 8 8 0 8;
11 32 0 8; 12 40 0 8; 13 0 0 16; 14 8 0 16; 15 16 0 16;
16 24 0 16; 17 32 0 16; 18 40 0 16; 19 0 0 24; 20 8 0 24; 21 16 0 24
22 24 0 24; 23 32 0 24; 24 40 0 24; 25 0 0 32; 26 8 0 32; 27 16 0 32
28 24 0 32; 29 32 0 32; 30 40 0 32; 31 0 0 40; 32 8 0 40; 33 16 0 40
34 24 0 40; 35 32 0 40; 36 40 0 40; 37 0 0 48; 38 8 0 48; 39 16 0 48
40 24 0 48; 41 32 0 48; 42 40 0 48; 43 0 0 56; 44 8 0 56; 45 16 0 56.
46 24 0 56; 47 32 0 56; 48 40 0 56; 49 0 3 0; 50 8 3 0; 51 8 3 8; 520 3 8;
0; 54 16 3 8; 55 24 3 0; 56 24 3 8; 57 32 3 0; 58 32 3 8; 59 40 3 0;














































3 24; 70 24 3
3 32; 76 24 3
3 40; 82 24 3
3 48; 88 24 3
3 56; 94 24 3
0; 100 24 6 0
16; 105 0 6 24; 106 0 6 32; 107 0 6 40; 108 0 6 41
56; 110 40 6 8; 111 40 6 16; 112 40 6 24; 113 40 6 32; 114 40 6 40;
101 32 6 0; 102 40 6 0;
115 40 6 48; 116 40 6 56; 117 8 6 56; 118 16 6 56; 119 24 6 56; 120 32 6 56;
121 8 6 16; 122 8 6 24; 123 8 6 32; 124 8 6 40;
127 32 6 16; 128 32 6 24; 129 32 6 32; 130 32 6
133 16 6 32; 134 16 6 24; 135 24 6 24; 136 24 6
139 16 9 0; 140 24 9 0; 141 32 9 0; 142 40 9 0;
145 0 9 24; 146 0 9 32; 147 0 9 40; 148 0 9 48;
151 40 9 16; 152 40 9 24; 153 40 9 32; 154 40 9
157 8 9 56; 158 16 9 56; 159 24 9 56; 160 32 9 56; 161 8 9
163 8 9 32; 164 8 9 40; 165 16 9 16; 166 24 9 16; 167 32 9






131 24 6 40; 132 16 6
137 0 9 0; 138 8 9 0;
144 0 9 16;
150 40 9 8;
155 40 9 48; 156 40 9
16; 162 8 9 24




169 32 9 32; 170 32 9 40; 171 24 9 40; 172 16 9 40; 173 16 9 32; 174 16 9 24;
175 24 9 24; 176 24 9 32; 177 0 12 0; 178 8 12 0; 179 16 12 0; 180 24 12 0;
181 32 12 0; 182 40 12 0; 183 0 12 8; 184 0 12 16; 185 0 12 24; 186 0 12 32;
187 0 12 40; 188 0 12 48; 189 0 12 56; 190 40 12 8; 191 40 12 16; 192 40 12 :
193 40 12 32; 194 40 12 40; 195 40 12 48; 196 40 12 56; 197 8 12 56;
198 16 12 56; 199 24 12 56; 200 32 12 56; 201 8 12 16; 202 8 12 24;
203 8 12 32; 204 8 12 40; 205 16 12 16; 206 24 12 16; 207 32 12 16;
208 32 12 24; 209 32 12 32; 210 32 12 40; 211 24 12 40; 212 16 12 40;
213 16 12 32; 214 16 12 24; 215 24 12 24; 216 24 12 32; 217 0 15 0; 218 8 15
219 16 15 0; 220 24 15 0; 221 32 15 0; 222 40 15 0; 223 0 15 8; 224
225 0 15 24; 226 0 15 32; 227 0 15 40; 228 0 15 48; 229
231 40 15 16; 232 40 15 24; 233 40 15 32; 234 40 15 40; 235 40 15 41
236 40 15 56; 237 8 15 56; 238 16 15 56; 239 24 15 56; 240 32 15 56;'
241 8 15 16; 242 8 15 24; 243 8 15 32; 244 8 15 40; 245 16 15 16; 246 24 15 16
247 32 15 16; 248 32 15 24; 249 32 15 32; 250 32 15 40; 251 24 15 40;
252 16 15 40; 253 16 15 32; 254 16 15 24; 255 24 15 24; 256 24 15 32;
257 0 18 0; 258 8 18 0; 259 16 18 0; 260 24 18 0; 261 32 18 0; 262 40 18 0;
263 0 18 8; 264 0 18 16; 265 0 18 24; 266 0 18 32; 267 0 18 40; 268 0 18 48;
269 0 18 56; 270 40 18 8; 271 40 18 16; 272 40 18 24; 273 40 18 32;
274 40 18 40; 275 40 18 48; 276 40 18 56; 277 8 18 56; 278 16 18 56;
279 24 18 56; 280 32 18 56; 281 8 18 16; 282 8 18 24; 283 8 18 32; 284 8 18 40
285 16 18 16; 286 24 18 16; 287 32 18 16; 288 32 18 24; 289 32 18 32;
290 32 18 40; 291 24 18 40; 292 16 18 40; 293 16 18 32; 294 16 18 24;
295 24 18 24; 296 24 18 32; 297 0 21 0; 298 8 21 0; 299 16 21 0; 300 24 21 0;
301 32 21 0; 302 40 21 0; 303 0 21 8; 304 0 21 16; 305 0 21 24; 306 0 21 32;
307 0 21 40; 308 0 21 48; 309 0 21 56; 310 40 21 8; 311 40 21 16; 312 40 21 24;
313 40 21 32; 314 40 21 40; 315 40 21 48; 316 40 21 56; 317 8 21 56;
318 16 21 56; 319 24 21 56; 320 32 21 56; 321 8 21 16; 322 8 21 24;
323 8 21 32; 324 8 21 40; 325 16 21 16; 326 24 21 16; 327 32 21 16;
328 32 21 24; 329 32 21 32; 330 32 21 40; 331 24 21 40; 332 16 21 40;
333 16 21 32; 334 16 21 24; 335 24 21 24; 336 24 21 32; 337 0 24 0; 338 8 24 0;
339 16 24 0; 340 24 24 0; 341 32 24 0; 342 40 24 0; 343 0 24 8; 344 0 24 16;
345 0 24 24; 346 0 24 32; 347 0 24 40; 348 0 24 48; 349 0 24 56; 350 40 24 8;
351 40 24 16; 352 40 24 24; 353 40 24 32; 354 40 24 40; 355 40 24 48;
356 40 24 56; 357 8 24 56; 358 16 24 56; 359 24 24 56; 360 32 24 56;
361 8 24 16; 362 8 24 24; 363 8 24 32; 364 8 24 40; 365 16 24 16; 366 24 24 16;
367 32 24 16; 368 32 24 24; 369 32 24 32; 370 32 24 40; 371 24 24 40;
372 16 24 40; 373 16 24 32; 374 16 24 24; 375 24 24 24; 376 24 24 32;
377 0 27 0; 378 8 27 0; 379 16 27 0; 380 24 27 0; 381 32 27 0; 382 40 27 0;
383 0 27 8; 384 0 27 16; 385 0 27 24; 386 0 27 32; 387 0 27 40; 388 0 27 48;
389 0 27 56; 390 40 27 8; 391 40 27 16; 392 40 27 24; 393 40 27 32;
394 40 27 40; 395 40 27 48; 396 40 27 56; 397 8 27 56; 398 16 27 56;
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405 16 27 16; 406 24 27 16; 407 32 27 16; 408 32 27 24; 409 32 27 32;
410 32 27 40; 411 24 27 40; 412 16 27 40; 413 16 27 32; 414 16 27 24;
415 24 27 24; 416 24 27 32; 417 0 30 0; 418 8 30 0; 419 16 30 0; 420 24 30 0;
421 32 30 0; 422 40 30 0; 423 0 30 8; 424 0 30 16; 425 0 30 24; 426 0 30 32;
427 0 30 40; 428 0 30 48; 429 0 30 56; 430 40 30 8; 431 40 30 16; 432 40 30 24;
433 40 30 32; 434 40 30 40; 435 40 30 48; 436 40 30 56; 437 8 30 56;
438 16 30 56; 439 24 30 56; 440 32 30 56; 441 8 30 16; 442 8 30 24;
443 8 30 32; 444 8 30 40; 445 16 30 16; 446 24 30 16; 447 32 30 16;
448 32 30 24; 449 32 30 32; 450 32 30 40; 451 24 30 40; 452 16 30 40;
453 1630 32; 454 16 30 24; 455 24 30 24; 456 24 30 32; 457 0 33 0; 458 8 33 0;
459 16 33 0; 460 24 33 0; 461 32 33 0; 462 40 33 0; 463 0 33 8; 464 0 33 16;
465 0 33 24; 466 0 33 32; 467 0 33 40; 468 0 33 48; 469 0 33 56; 470 40 33 8;
471 40 33 16; 472 40 33 24; 473 40 33 32; 474 40 33 40; 475 40 33 48;
476 40 33 56; 477 8 33 56; 478 16 33 56; 479 24 33 56; 480 32 33 56;
481 8 33 16; 482 8 33 24; 483 8 33 32; 484 8 33 40; 485 16 33 16; 486 24 33 16;
487 32 33 16; 488 32 33 24; 489 32 33 32; 490 32 33 40; 491 24 33 40;
492 16 33 40; 493 16 33 32; 494 16 33 24; 495 24 33 24; 496 24 33 32;
497 0 36 0; 498 8 36 0; 499 16 36 0; 500 24 36 0; 501 32 36 0; 502 40 36 0;
503 0 36 8; 504 0 36 16; 505 0 36 24; 506 0 36 32; 507 0 36 40; 508 0 36 48;
509 0 36 56; 510 40 36 8; 511 40 36 16; 512 40 36 24; 513 40 36 32;
514 40 36 40; 515 40 36 48; 516 40 36 56; 517 8 36 56; 518 16 36 56;
519 24 36 56; 520 32 36 56; 521 8 36 16; 522 8 36 24; 523 8 36 32; 524 8 36 40;
525 16 36 16; 526 24 36 16; 527 32 36 16; 528 32 36 24; 529 32 36 32;
530 32 36 40; 531 24 36 40; 532 16 36 40; 533 16 36 32; 534 16 36 24;
535 24 36 24; 536 24 36 32; 537 0 39 0; 538 8 39 0; 539 16 39 0; 540 24 39 0;
541 32 39 0; 542 40 39 0; 543 0 39 8; 544 0 39 16; 545 0 39 24; 546 0 39 32;
547 0 39 40; 548 0 39 48; 549 0 39 56; 550 40 39 8; 551 40 39 16; 552 40 39 24;
553 40 39 32; 554 40 39 40; 555 40 39 48; 556 40 39 56; 557 8 39 56;
558 16 39 56; 559 24 39 56; 560 32 39 56; 561 8 39 16; 562 8 39 24;
563 8 39 32; 564 8 39 40; 565 16 39 16; 566 24 39 16; 567 32 39 16;
568 32 39 24; 569 32 39 32; 570 32 39 40; 571 24 39 40; 572 16 39 40;
573 16 39 32; 574 16 39 24; 575 24 39 24; 576 24 39 32; 577 0 42 0; 578 8 42 0;
579 16 42 0; 580 24 42 0; 581 32 42 0; 582 40 42 0; 583 0 42 8; 584 0 42 16;
585 0 42 24; 586 0 42 32; 587 0 42 40; 588 0 42 48; 589 0 42 56; 590 40 42 8;
591 40 42 16; 592 40 42 24; 593 40 42 32; 594 40 42 40; 595 40 42 48;
596 40 42 56; 597 8 42 56; 598 16 42 56; 599 24 42 56; 600 32 42 56;
601 8 42 16; 602 8 42 24; 603 8 42 32; 604 8 42 40; 605 16 42 16; 606 24 42 16;
607 32 42 16; 608 32 42 24; 609 32 42 32; 610 32 42 40; 611 24 42 40;
612 16 42 40; 613 16 42 32; 614 16 42 24; 615 24 42 24; 616 24 42 32;
617 0 45 0; 618 8 45 0; 619 16 45 0; 620 24 45 0; 621 32 45 0; 622 40 45 0;
623 0 45 8; 624 0 45 16; 625 0 45 24; 626 0 45 32; 627 0 45 40; 628 0 45 48;
629 0 45 56; 630 40 45 8; 631 40 45 16; 632 40 45 24; 633 40 45 32;
634 40 45 40; 635 40 45 48; 636 40 45 56; 637 8 45 56; 638 16 45 56;
639 24 45 56; 640 32 45 56; 641 8 45 16; 642 8 45 24; 643 8 45 32; 644 8 45 40;
645 16 45 16; 646 24 45 16; 647 32 45 16; 648 32 45 24; 649 32 45 32;
650 32 45 40; 651 24 45 40; 652 16 45 40; 653 16 45 32; 654 16 45 24;
655 24 45 24; 656 24 45 32; 657 0 48 0; 658 8 48 0; 659 16 48 0; 660 24 48 0;
661 32 48 0; 662 40 48 0; 663 0 48 8; 664 0 48 16; 665 0 48 24; 666 0 48 32;
667 0 48 40; 668 0 48 48; 669 0 48 56; 670 40 48 8; 671 40 48 16; 672 40 48 24;
673 40 48 32; 674 40 48 40; 675 40 48 48; 676 40 48 56; 677 8 48 56;
678 16 48 56; 679 24 48 56; 680 32 48 56; 681 8 48 16; 682 8 48 24;
683 8 48 32; 684 8 48 40; 685 16 48 16; 686 24 48 16; 687 32 48 16;
688 32 48 24; 689 32 48 32; 690 32 48 40; 691 24 48 40; 692 16 48 40;
693 16 48 32; 694 16 48 24; 695 24 48 24; 696 24 48 32; 697 0 51 0; 698 8 51 0;
699 16 51 0; 700 24 51 0; 701 32 51 0; 702 40 51 0; 703 0 51 8; 704 0 51 16;
705 0 51 24; 706 0 51 32; 707 0 51 40; 708 0 51 48; 709 0 51 56; 710 40 51 8;
711 40 51 16; 712 40 51 24; 713 40 51 32; 714 40 51 40; 715 40 51 48;
716 40 51 56; 717 8 51 56; 718 16 51 56; 719 24 51 56; 720 32 51 56;
721 8 51 16; 722 8 51 24; 723 8 51 32; 724 8 51 40; 725 16 51 16; 726 24 51 16;
727 32 51 16; 728 32 51 24; 729 32 51 32; 730 32 51 40; 731 24 51 40;
732 16 51 40; 733 16 51 32; 734 16 51 24; 735 24 51 24; 736 24 51 32;
737 0 54 0; 738 8 54 0; 739 16 54 0; 740 24 54 0; 741 32 54 0; 742 40 54 0;
743 0 54 8; 744 0 54 16; 745 0 54 24; 746 0 54 32; 747 0 54 40; 748 0 54 48;
749 0 54 56; 750 40 54 8; 751 40 54 16; 752 40 54 24; 753 40 54 32;
754 40 54 40; 755 40 54 48; 756 40 54 56; 757 8 54 56; 758 16 54 56;
759 24 54 56; 760 32 54 56; 761 8 54 16; 762 8 54 24; 763 8 54 32; 764 8 54 40;
765 16 54 16; 766 24 54 16; 767 32 54 16; 768 32 54 24; 769 32 54 32;
770 32 54 40; 771 24 54 40; 772 16 54 40; 773 16 54 32; 774 16 54 24;
775 24 54 24; 776 24 54 32; 777 0 57 0; 778 8 57 0; 779 16 57 0; 780 24 57 0;
781 32 57 0; 782 40 57 0; 783 0 57 8; 784 0 57 16; 785 0 57 24; 786 0 57 32;
787 0 57 40; 788 0 57 48; 789 0 57 56; 790 40 57 8; 791 40 57 16; 792 40 57 24;
793 40 57 32; 794 40 57 40; 795 40 57 48; 796 40 57 56; 797 8 57 56;
798 16 57 56; 799 24 57 56; 800 32 57 56; 801 8 57 16; 802 8 57 24;
803 8 57 32; 804 8 57 40; 805 16 57 16; 806 24 57 16; 807 32 57 16;
808 32 57 24; 809 32 57 32; 810 32 57 40; 811 24 57 40; 812 16 57 40;
813 16 57 32; 814 16 57 24; 815 24 57 24; 816 24 57 32; 817 0 60 0; 818 8 60 0;
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825 0 60 24; 826 0 60 32; 827 0 60 40; 828 0 60 48; 829 0 60 56; 830 40 60 8;
831 40 60 16; 832 40 60 24; 833 40 60 32; 834 40 60 40; 835 40 60 48;
836 40 60 56; 837 8 60 56; 838 16 60 56; 839 24 60 56; 840 32 60 56;
841 8 60 16; 842 8 60 24; 843 8 60 32; 844 8 60 40; 845 16 60 16; 846 24 60 16;
847 32 60 16; 848 32 60 24; 849 32 60 32; 850 32 60 40; 851 24 60 40;
852 16 60 40; 853 16 60 32; 854 16 60 24; 855 24 60 24; 856 24 60 32;
857 0 63 0; 858 8 63 0; 859 16 63 0; 860 24 63 0; 861 32 63 0; 862 40 63 0;
863 0 63 8; 864 0 63 16; 865 0 63 24; 866 0 63 32; 867 0 63 40; 868 0 63 48;
869 0 63 56; 870 40 63 8; 871 40 63 16; 872 40 63 24; 873 40 63 32;
874 40 63 40; 875 40 63 48; 876 40 63 56; 877 8 63 56; 878 16 63 56;
879 24 63 56; 880 32 63 56; 881 8 63 16; 882 8 63 24; 883 8 63 32; 884 8 63 40;
885 16 63 16; 886 24 63 16; 887 32 63 16; 888 32 63 24; 889 32 63 32;
890 32 63 40; 891 24 63 40; 892 16 63 40; 893 16 63 32; 894 16 63 24;
895 24 63 24; 896 24 63 32; 897 0 66 0; 898 8 66 0; 899 16 66 0; 900 24 66 0;
901 32 66 0; 902 40 66 0; 903 0 66 8; 904 0 66 16; 905 0 66 24; 906 0 66 32;
907 0 66 40; 908 0 66 48; 909 0 66 56; 910 40 66 8; 911 40 66 16; 912 40 66 24;
913 40 66 32; 914 40 66 40; 915 40 66 48; 916 40 66 56; 917 8 66 56;
918 16 66 56; 919 24 66 56; 920 32 66 56; 921 8 66 16; 922 8 66 24;
923 8 66 32; 924 8 66 40; 925 16 66 16; 926 24 66 16; 927 32 66 16;
928 32 66 24; 929 32 66 32; 930 32 66 40; 931 24 66 40; 932 16 66 40;
933 16 66 32; 934 16 66 24; 935 24 66 24; 936 24 66 32; 937 0 69 0; 938 8 69 0;
939 16 69 0; 940 24 69 0; 941 32 69 0; 942 40 69 0; 943 0 69 8; 944 0 69 16;
945 0 69 24; 946 0 69 32; 947 0 69 40; 948 0 69 48; 949 0 69 56; 950 40 69 8;
,951 40 69 16; 952 40 69 24; 953 40 69 32; 954 40 69 40; 955 40 69 48;
956 40 69 56; 957 8 69 56; 958 16 69 56; 959 24 69 56; 960 32 69 56;
961 8 69 16; 962 8 69 24; 963 8 69 32; 964 8 69 40; 965 16 69 16; 966 24 69 16;
967 32 69 16; 968 32 69 24; 969 32 69 32; 970 32 69 40; 971 24 69 40;
972 16 69 40; 973 16 69 32; 974 16 69 24; 975 24 69 24; 976 24 69 32;
977 0 72 0; 978 8 72 0; 979 16 72 0; 980 24 72 0; 981 32 72 0; 982 40 72 0;
983 0 72 8; 984 0 72 16; 985 0 72 24; 986 0 72 32; 987 0 72 40; 988 0 72 48;
989 0 72 56; 990 40 72 8; 991 40 72 16; 992 40 72 24; 993 40 72 32;
994 40 72 40; 995 40 72 48; 996 40 72 56; 997 8 72 56; 998 16 72 56;
999 24 72 56; 1000 32 72 56; 1001 8 72 16; 1002 8 72 24; 1003 8 72 32;
1004 8 72 40; 1005 16 72 16; 1006 24 72 16; 1007 32 72 16; 1008 32 72 24;
1009 32 72 32; 1010 32 72 40; 1011 24 72 40; 1012 16 72 40; 1013 16 72 32;
1014 16 72 24; 1015 24 72 24; 1016 24 72 32; 1017 0 75 0; 1018 8 75 0;
1019 16 75 0; 1020 24 75 0; 1021 32 75 0; 1022 40 75 0; 1023 0 75 8;
1024 0 75 16; 1025 0 75 24; 1026 0 75 32; 1027 0 75 40; 1028 0 75 48;
1029 0 75 56; 1030 40 75 8; 1031 40 75 16; 1032 40 75 24; 1033 40 75 32;
1034 40 75 40; 1035 40 75 48; 1036 40 75 56; 1037 8 75 56; 1038 16 75 56;
1039 24 75 56; 1040 32 75 56; 1041 8 75 16; 1042 8 75 24; 1043 8 75 32;
1044 8 75 40; 1045 16 75 16; 1046 24 75 16; 1047 32 75 16; 1048 32 75 24;
1049 32 75 32; 1050 32 75 40; 1051 24 75 40; 1052 16 75 40; 1053 16 75 32;
1054 16 75 24; 1055 24 75 24; 1056 24 75 32; 1057 0 78 0; 1058 8 78 0;
1059 16 78 0;.1060 24 78 0; 1061 32 78 0; 1062 40 78 0; 1063 0 78 8;
1064 0 78 16; 1065 0 78 24; 1066 0 78 32; 1067 0 78 40; 1068 0 78 48;
1069 0 78 56; 1070 40 78 8; 1071 40 78 16; 1072 40 78 24; 1073 40 78 32;
1074 40 78 40; 1075 40 78 48; 1076 40 78 56; 1077 8 78 56; 1078 16 78 56;
1079 24 78 56; 1080 32 78 56; 1081 8 78 16; 1082 8 78 24; 1083 8 78 32;
1084 8 78 40; 1085 16 78 16; 1086 24 78 16; 1087 32 78 16; 1088 32 78 24;
1089 32 78 32; 1090 32 78 40; 1091 24 78 40; 1092 16 78 40; 1093 16 78 32;
1094 16 78 24; 1095 24 78 24; 1096 24 78 32; 1097 0 81 0; 1098 8 81 0;
1099 16 81 0; 1100 24 81 0; 1101 32 81 0; 1102 40 81 0; 1103 0 81 8;
1104 0 81 16; 1105 0 81 24; 1106 0 81 32; 1107 0 81 40; 1108 0 81 48;
1109 0 81 56; 1110 40 81 8; 1111 40 81 16; 1112 40 81 24; 1113 40 81 32;
1114 40 81 40; 1115 40 81 48; 1116 40 81 56; 1117 8 81 56; 1118 16 81 56;
1119 24 81 56; 1120 32 81 56; 1121 8 81 16; 1122 8 81 24; 1123 8 81 32;
1124 8 81 40; 1125 16 81 16; 1126 24 81 16; 1127 32 81 16; 1128 32 81 24;
1129 32 81 32; 1130 32 81 40; 1131 24 81 40; 1132 16 81 40; 1133 16 81 32;
1134 16 81 24; 1135 24 81 24; 1136 24 81 32; 1137 0 84 0; 1138 8 84 0;
1139 16 84 0; 1140 24 84 0; 1141 32 84 0; 1142 40 84 0; 1143 0 84 8;
1144 0 84 16; 1145 0 84 24; 1146 0 84 32; 1147 0 84 40; 1148 0 84 48;
1149 0 84 56; 1150 40 84 8; 1151 40 84 16; 1152 40 84 24; 1153 40 84 32;
1154 40 84 40; 1155 40 84 48; 1156 40 84 56; 1157 8 84 56; 1158 16 84 56;
1159 24 84 56; 1160 32 84 56; 1161 8 84 16; 1162 8 84 24; 1163 8 84 32; '
1164 8 84 40; 1165 16 84 16; 1166 24 84 16; 1167 32 84 16; 1168 32 84 24;
1169 32 84 32; 1170 32 84 40; 1171 24 84 40; 1172 16 84 40; 1173 16 84 32;
1174 16 84 24; 1175 24 84 24; 1176 24 84 32; 1177 0 87 0; 1178 8 87 0;
1179 16 87 0; 1180 24 87 0; 1181 32 87 0; 1182 40 87 0; 1183 0 87 8;
1184 0 87 16; 1185 0 87 24; 1186 0 87 32; 1187 0 87 40; 1188 0 87 48;
1189 0 87 56; 1190 40 87 8; 1191 40 87 16; 1192 40 87 24; 1193 40 87 32;
1194 40 87 40; 1195 40 87 48; 1196 40 87 56; 1197 8 87 56; 1198 16 87 56;
1199 24 87 56; 1200 32 87 56; 1201 8 87 16; 1202 8 87 24; 1203 8 87 32;
1204 8 87 40; 1205 16 87 16; 1206 24 87 16; 1207 32 87 16; 1208 32 87 24;
1209 32 87 32; 1210 32 87 40; 1211 24 87 40; 1212 16 87 40; 1213 16 87 32;































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































— . J ...........w .. w.w ^.^^.^j.x.^u \ WkJ\,J. \Jw"—LJJ\.1-V^JjJ \«i- j-y j-ij- uu \ wa / ;oi«i_i ii/UQ/UM ±± ; 4 3 : \JA
4968 238 278 ; 4969 239 279 ; 4970 240 280 ; 4971 236 276 ; 4972 235 275;.
4973 234 274 ; 4974 233 273 ; 4975 232 272 ; 4976 231 271 ; 4977 230 270;
4978 222 262 ; 4979 221 261 ; 4980 220 260 ; 4981 219 259 ; 4982 218 258;
4983 257 297 ; 4984 263 303 ; 4985 264 304 ; 4986 265 305 ; 4987 266 306;
4988 267 307 ; 4989 268 308 ; 4990 269 309 ; 4991 277 317 ; 4992 278 318;
4993 279 319 ; 4994 280 320 ; 4995 276 316 ; 4996 275 315 ; 4997 274 314;
4998 273 313 ; 4999 272 312 ; 5000 271 311 ; 5001 270 310 ; 5002 262 302;
5003 261 301 ; 5004 260 300 ; 5005 259 299 ; 5006 258 298 ; 5007 297 337;
5008 303 343 ; 5009 304 344 ; 5010 305 345 ; 5011 306 346 ; 5012 307 347;
5013 308 348 ; 5014 309 349 ; 5015 317 357 ; 5016 318 358 ; 5017 319 359;
5018 320 360 ;. 5019 316 356 ; 5020 315 355 ; 5021 314 354 ; 5022 313 353;
5023 312 352 ; 5024 311 351 ; 5025 310 350 ; 5026 302 342 ; 5027 301 341;
5028 300 340 ; 5029 299 339 ; 5030 298 338 ; 5031 337 377 ; 5032 343 383;
5033 344 384 ; 5034 345 385 ; 5035 346 386 ; 5036 347 387 ; 5037 348 388;
5038 349 389 ; 5039 357 397 ; 5040 358 398 ; 5041 359 399 ; 5042 360 400;
5043 356 396 ; 5044 355 395 ; 5045 354 394 ; 5046 353 393 ; 5047 352 392;
5048 351 391 ; 5049 350 390 ; 5050 342 382 ; 5051 341 381 ; 5052 340 380;
5053 339 379 ; 5054 338 378 ; 5055 377 417 ; 5056 383 423 ; 5057 384 424;
5058 385 425 ; 5059 386 426 ; 5060 387 427 ; 5061 388 428 ; 5062 389 429;
5063 397 437 ; 5064 398 438 ; 5065 399 439 ; 5066 400 440 ; 5067 396 436;
5068 395 435 • 5069 394 434 ; 5070 393 433 ; 5071 392 432 ; 5072 391 431;
5073 390 430 • 5074 382 422 ; 5075 381 421 ; 5076 380 420 ; 5077 379 419;
5078 378 418 • 5079 417 457 ; 5080 423 463 ; 5081 424 464 ; 5082 425 465;
5083 426 466 • 5084 427 467 ; 5085 428 468 ; 5086 429 469 ; 5087 437 477;
5088 438 478 • 5089 439 479 ; 5090 440 480 • 5091 436 476 ; 5092 435 475;
5093 434 474 • 5094 433 473 • 5095 432 472 • 5096 431 471 ; 5097 430 470;
5098 422 462 5099 421 461 • 5100 420 460 • 5101 419 459 • 5102 418 458;
5103 457 497 5104 463 503 • 5105 464 504 • 5106 465 505 • 5107 466 506;
5108 467 507 5109 468 508 • 5110 469 509 • 5111 477 517 • 5112 478 518;
5113 479 519 5114 480 520 • 5115 476 516 • 5116 475 515 • 5117 474 514;
5118 473 513 5119 472 512 5120 471 511 5121 470 510 • 5122 462 502;
5123 461 501 5124 460 500 5125 459 499 5126 458 498 • 5127 497 537;
5128 503 543 5129 504 544 5130 505 545 5131 506 546 5132 507 547;
5133 508 548 5134 509 549 5135 517 557 5136 518 558 5137 519 559;
5138 520 560 5139 516 556 5140 515 555 5141 514 554 5142 513 553;
5143 512 552 5144 511 551 5145 510 550 5146 502 542 5147 501 541;
5148 500 540 5149 499 539 5150 498 538 5151 537 577 5152 543 583;
5153 544 584 5154 545 585 5155 546 586 5156 547 587 5157 548 588;
5158 549 589 5159 557 597 5160 558 598 5161 559 599 5162 560 600;
5163 556 596 5164 555 595 5165 554 594 5166 553 593 5167 552 592;
5168 551 591 5169 550 590 5170 542 582 5171 541 581 5172 540 580;
5173 539 579 5174 538 578 5175 577 617 5176 583 623 5177 584 624; .
5178 585 625 5179 586 626 5180 587 627 5181 588 628 5182 589 629;
5183 597 637 5184 598 638 5185 599 639 5186 600 640 5187 596 636;
5188 595 635 5189 594 634 5190 593 633 5191 592 632 5192 591 631;
5193 590 630, 5194 582 622 5195 581 621 5196 580 620 5197 579 619;
5198 578 618, 5199 617 657 5200 623 663 5201 624 664 5202 625 665;
5203 626 666, 5204 627 667 5205 628 668 5206 629 669 5207 637 677;
5208 638 678, 5209 639 679 5210 640 680 5211 636 676 5212 635 675;
5213 634 674, 5214 633 673, 5215 632 672, 5216 631 671, 5217 630 670;
5218 622 662, 5219 621 661, 5220 620 660, 5221 619 659, 5222 618 658;
5223 657 697, 5224 663 703, 5225 664 704, 5226 665 705, 5227 666 706;
5228 667 707, 5229 668 708, 5230 669 709, 5231 677 717, 5232 678 718;
5233 679 719, 5234 680 720, 5235 676 716, 5236 675 715, 5237 674 714;
5238 673 713, 5239 672 712, 5240 671 711, 5241 670 710, 5242 662 702;
5243 661 701, 5244 660 700, 5245 659 699, 5246 658 698, 5247 697 737;
5248 703 743; 5249 704 744, 5250 705 745, 5251 706 746, 5252 707 747;
5253 708 748; 5254 709 749, 5255 717 757, 5256 718 758, 5257 719 759;
5258 720 760; 5259 716 756, 5260 715 755, 5261 714 754, 5262 713 753;
5263 712 752; 5264 711 751, 5265 710 750, 5266 702 742, 5267 701 741;
5268 700 740; 5269 699 739; 5270 698 738; 5271 737 777, 5272 743 783;
5273 744 784; 5274 745 785; 5275 746 786; 5276 747 787; 5277 748 788;
5278 749 789; 5279 757 797; 5280 758 798; 5281 759 799; 5282 760 800;
5283 756 796; 5284 755 795; 5285 754 794; 5286 753 793; 5287 752 792;
5288 751 791; 5289 750 790; 5290 742 782; 5291 741 781; 5292 740 780;
5293 739 779; 5294 738 778; 5295 777 817; 5296 783 823; 5297 784 824;
5298 785 825; 5299 786 826; 5300 787 827; 5301 788 828; 5302 789 829;
5303 797 837; 5304 798 838; 5305 799 839; 5306 800 840; 5307 796 836;
5308 795 835; 5309 794 834; 5310 793 833; 5311 792 832; 5312 791 831;
5313 790 830; 5314 782 822; 5315 781 821; 5316 780 820; 5317 779 819;
5318 778 818; 5319 817 857; 5320 823 863; 5321 824 864; 5322 825 865;.
5323 826 866; 5324 827 867; 5325 828 868; 5326 829 869; 5327 837 877;
5328 838 878; 5329 839 879; 5330 840 880; 5331 836 876; 5332 835 875;
5333 834 874; 5334 833 873; 5335 832 872; 5336 831 871; 5337 830 870;
5338 822 862; 5339 821 861; 5340 820 860; 5341 819 859; 5342 818 858;
5343 857 897; 5344 863 903; 5345 864 904; 5346 865 905; 5347 866 906;
Page: 10
\uvji^ulili=jul.» aim. oei-i.j.iiya \utjtsj: \ueBK.cop \rigia-oU lu^) . sua 1^/ UB/ U4 Ll:'Ab;V,4
5353 879 919; 5354 880 920; 5355 876 916; 5356 875 915; 5357 874 914
5358.873 913; 5359 872 912; 5360 871 911; 5361 870 910; 5362 862 902









































































5369 904 944; 5370 905 945;
5374 909 949; 5375 917 957;
5379 916 956; 5380 915 955;
5384 911 951; 5385 910 950;
5389 899 939; 5390 898 938;
5394 945 985; 5395 946 986;
5399 957 997; 5400 958 998;
5404 955 995; 5405 954 994;
5408 951 991; 5409 950 990; 5410 942 982; 5411 941 981; 5412 940 980;
5413 939 979; 5414 938 978; 5415 977 1017; 5416 983 1023; 5417 984 1024;
5419 986 1026; 5420 987 1027; 5421 988 1028; 5422 989 1029
5424 998 1038; 5425 999 1039; 5426 1000 1040; 5427 996 103
5429 994 1034; 5430 993 1033; 5431 992 1032; 5432 991 1031








































































































































5441 1024 1064; 5442 1025 1065;
5446 1029 1069 5447 1037 1077
5451 1036 1076 5452 1035 1075
5456 1031 1071 5457 1030 1070
5461 1019 1059, 5462 1018 1058
5466 1065 1105, 5467 1066 1106
5471 1077 1117, 5472 1078 1118
5476 1075 1115, 5477 1074 1114
5481 1070 1110, 5482 1062 1102
5486 1058 1098, 5487 1097 1137
5491 1106 1146, 5492 1107 1147
5496 1118 1158, 5497 1119 1159
5501 1114 1154, 5502 1113 1153
5506 1102 1142, 5507 1101 1141
5511 1137 1177, 5512 1143 1183
5516 1147 1187; 5517 1148 1188
5521 1159 1199; 5522 1160 1200
5526 1153 1193; 5527 1152 1192
5531 1141 1181; 5532 1140 1180
5536 1183 1223; 5537 1184 1224
5541 1188 1228; 5542 1189 1229
5546 1200 1240; 5547 1196 1236
5551 1192 1232; 5552 1191 1231
5556 1180 1220; 5557 1179 1219
5561 1224 1264; 5562 1225 1265
5566 1229 1269; 5567 1237 1277
5571 1236 1276; 5572 1235 1275
5576 1231 1271; 5577 1230 1270
5581 1219 1259; 5582 1218 1258
5586 1265 13 05; 5587 1266 1306
5591 1277 1317; 5592 1278 1318
5596 1275 1315; 5597 1274 1314
5601 1270 1310; 5602 1262 1302
5606 1258 1298; 5607 1297 1337
5611 1306 1346; 5612 1307 1347
5616 1318 1358; 5617 1319 1359
5621 1314 1354; 5622 1313 1353
5626 1302 1342; 5627 1301 1341
5631 1337 1377; 5632 1343 1383,
5636 1347 1387; 5637 1348 1388,
5641 1359 13 99; 5642 1360 1400,
5646 1353 1393; 5647 1352 1392,
5651 1341 1381; 5652 1340' 1380,
5656 1383 1423; 5657 1384 1424,
5661 1388 1428; 5662 1389 1429,
5666 1400 1440; 5667 1396 1436,
5671 1392 1432; 5672 1391 1431;
5676 1380 1420; 5677 1379 1419;
5681 1424 1464; 5682 1425 1465;
5686 1429 1469; 5687 1437 1477;
5691 1436 1476; 5692 1435 1475;
5696 1431 1471; 5697 1430 1470;
5701 1419 1459; 5702 1418 1458;
5706 1465 1505; 5707 1466 1506;
5711 1477 1517; 5712 1478 1518;
5716 1475 1515; 5717 1474 1514;
5721 1470 1510; 5722 1462 1502;
5726 1458 1498; 5727 1497 1537;
5731 1506 1546; 5732 1507 1547;





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































\-: yjuvj-uuiesiii-s etuu oetcings \user\uesKCOp\rigia-bU (02 J .std 12/08/04 11:25:02
6901 644 684; 6902 2965 2973; 6903 2972 2980; 6904 687 727; 6905 688 728
6906 689 729; 6907 690 730; 6908 2976 2984; 6909 2971 2979; 6910 686 726
6911 695 735; 6912 696 736; 6913 691 731; 6914 2975 2983; 6915 2970 2978
6916 685 725; 6917 694 734; 6918 693 733; 6919 692 732; 6920 2974 2982;
6921 2969 2977; 6922 681 721; 6923 682 722; 6924 683 723; 6925 684 724;
6.926 2973 2981; 6927 2980 2988; 6928 727 767; 6929 728 768; 6930 729 769
6931 730 770; 6932 2984 2992; 6933 2979 2987; 6934 726 766; 6935 735 775
6936 736 776; 6937 731 771; 6938 2983 2991; 6939 2978 2986; 6940 725 765
6941 734 774; 6942 733 773; 6943 732 772; 6944 2982 2990; 6945 2977 2985
6946 721 761; 6947 722 762; 6948 723 763; 6949 724 764; 6950 2981 2989;
6951 2988 2996; 6952 767 807; 6953 768 808; 6954 769 809; 6955 770 810;
6956 2992 3000; 6957 2987 2995; 6958 766 806; 6959 775 815; 6960 776 816
6961 771 811; 6962 2991 2999; 6963 2986 2994; 6964 765 805; 6965 774 814
6966 773 813; 6967 772 812; 6968 2990 2998; 6969 2985 2993; 6970 761 801
6971 762 802; 6972 763 803; 6973 764 804; 6974 2989 2997; 6975 2996 3004
6976 807 847; 6977 808 848; 6978 809 849; 6979 810 850; 6980 3000 3008;
6981 2995 3003; 6982 806 846; 6983 815 855; 6984 816 856; 6985 811 851;
6986 2999 3007; 6987 2994 3002; 6988 805 845; 6989 814 854; 6990 813 853
6991 812 852; 6992 2998 3006; 6993 2993 3001; 6994 801 841; 6995 802 842
6996 803 843; 6997 804 844; 6998 2997 3005; 6999 3004 3012; 7000 847 887
7001 848 888; 7002 849 889; 7003 850 890; 7004 3008 3016; 7005 3003 3011
7006 846 886; 7007 855 895; 7008 856 896; 7009 851 891; 7010 3007 3015;
7011 3002 3010; 7012 845 885; 7013 854 894; 7014 853 893; 7015 852 892;
7016 3006 3014; 7017 3001 3009; 7018 841 881; 7019 842 882; 7020 843 883
7021 844 884; 7022 3005 3013; 7023 3012 3020; 7024 887 927; 7025 888 928
702.6 889 929; 7027 890 930; 7028 3016 3024; 7029 3011 3019; 7030 886 926
7031 895 935; 7032 896 936; 7033 891 931; 7034 3015 3023; 7035 3010 3018
7036 885 925; 7037 894 934; 7038 893 933; 7039 892 932; 7040 3014 3022;
7041 3009 3017; 7042 881 921; 7043 882 922; 7044 883 923; 7045 884 924;
7046 3013 3021; 7047 3020 3028; 7048 927 967; 7049 928 968; 7050 929 969
7051 930 970; 7052 3024 3032; 7053 3019 3027; 7054 926 966; 7055 935 975
7056 936 976; 7057 931 971; 7058 3023 3031; 7059 3018 3026; 7060 925 965
7061 934 974; 7062 933 973; 7063 932 972; 7064 3022 3030; 7065 3017 3025
7066 921 961; 7067 922 962; 7068 923 963; 7069 924 964; 7070 3021 3029;
7071 3028 3036; 7072 967 1007; 7073 968 1008; 7074 969 1009; 7075 970 1010;
7076 3032 3040; 7077 3027 3035; 7078 966 1006; 7079 975 1015; 7080 976 1016
7081 971 1011; 7082 3031 3039; 7083 3026 3034; 7084 965 1005; 7085 974 1014
7086 973 1013; 7087 972 1012; 7088 3030 3038; 7089 3025 3033; 7090 961 1001








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































v.: yjuijumeiica ana seoi;ings\user\JjesKCOp\rigid-oU (U2) .Std 12/08/04 11:25:02
8056 2607 2647 ; 8057 2608 2648; 8058 2609 2649 ; 8059 2610 2650 ; 8060 3360 3368
8061 3355 3363 ; 8062 2606 2646; 8063 2615 2655 ; 8064 2616 2656 • 8065 2611 2651
8066 3359 3367 • 8067 3354 3362; 8068 2605 2645 ; 8069 2614 2654 • 8070 2613 2653
8071 2612 2652 • 8072 3358 3366; 8073 3353 3361 - 8074 2601 2641 • 8075 2602 2642
8076 2603 2643 • 8077 2604 2644; 8078 3357 3365 • 8079 3364 3372 • 8080 2647 2687
8081 2648 2688 8082 2649 2689; 8083 2650 2690 • 8084 3368 3376 8085 3363 3371
8086 2646 2686 8087 2655 2695; 8088 2656 2696 • 8089 2651 2691 8090 3367 3375
8091 3362 3370 8092 2645 2685; 8093 2654 2694 8094 2653 2693 8095 2652 2692
8096 3366 3374 8097 3361 3369; 8098 2641 2681 8099 2642 2682 8100 2643 2683
8101 2644 2684 8102 3365 3373; 8103 3372 3380 8104 2687 2727 8105 2688 2728
8106 2689 2729 8107 2690 273 0; 8108 3376 3384 8109 3371 3379 8110 2686 2726
8111 2695 2735 8112 2696 273 6; 8113 2691 2731 8114 3375 3383 8115 3370 3378
8116 2685 2725 8117 2694 2734; 8118 2693 2733 8119 2692 2732 8120 3374 3382
8121 336S 3377 8122 2681 2721; 8123 2682 2722 8124 2683 2723 8125 2684 2724
8126 3373 3381 8127 3380 3388; 8128 2727 2767 8129 2728 2768 8130 2729 2769
8131 2730 2770 8132 3384 3392; 8133 3379 3387 8134 2726 2766 8135 2735 2775
8136 2736 2776 8137 2731 2771; 8138 3383 3391 8139 3378 3386 8140 2725 2765
8141 2734 2774 8142 2733 2773; 8143 2732 2772 8144 3382 3390 8145 3377 3385
8146 2721 2761 8147 2722 2762; 8148 2723 2763 8149 2724 2764 8150 3381 3389
8151 3388 3396 8152 2767 2807; 8153 2768 2808 8154 2769 2809 8155 2770 2810
8156 3392 3400 8157 3387 3395; 8158 2766 2806 8159 2775 2815 8160 2776 2816
8161 2771 2811 8162 3391 3399; 8163 3386 3394 8164 2765 2805 8165 2774 2814
8166 2773 2813 8167 2772 2812; 8168 3390 3398 8169 3385 3393 8170 2761 2801
8171 2762 2802 8172 2763 2803; 8173 2764 2804 8174 3389 3397 8175 3396 3404
8176 2807 2847 8177 2808 2848; 8178 2809 2849 8179 2810 2850, 8180 3400 3408
8181 3395 3403, 8182 2806 2846; 8183 2815 2855 8184 2816 2856, 8185 2811 2851
8186 3399 3407, 8187 3394 3402; 8188 2805 2845 8189 2814 2854, 8190 2813 2853
8191 2812 2852, 8192 3398 3406; 8193 3393 3401, 8194 2801 2841, 8195 2802 2842
8196 2803 2843, 8197 2804 2844; 8198 3397 3405,
ELEMENT INCIDEISICES SHELL
2354 1 2 E 7; 2355 2 3 9 £ ; 2356 3 4 10 9, 235^ 4 5 11 10, 235E 5 6 12 11
2359 37 38 44 43; 2360 38 39 45 44; 2361 39 40 46 45; 2362 40 41 47 46
2363 41 42 48 47; 2364 31 32 38 37; 2365 32 33 39 38; 2366 33 34 40 39
2367 34 35 41 40; 2368 35 36 42 41; 2369 25 26 32 31; 2370 26 27 33 32
2371 27 28 34 33; 2372 28 29 35 34; 2373 29 30 36 35; 2374 19 20 26 25
2375 20 21 27 26; 2376 21 22 28 27; 2377 22 23 29 28; 2378 23 24 30 29
2379 13 14 20 19; 2380 14 15 21 20; 2381 15 16 22 21; 2382 16 17 23 22
2383 17 18 24 23; 2384 7 8 14 13; 2385 8 9 15 14; 2386 9 10 16 15;
2387 10 11 17 16; 2388 11 12 18 17; 2389 49 50 51 52; 2390 50 53 54 51
2391 53 55 56 54; 2392 55 57 58 56; 2393 57 59 60 58; 2394 86 85 91 92
2395 85 87 93 91; 2396 87 88 94 93; 2397 88 89 95 94; 2398 89 90 96 95
2399 80-79 85 86; 2400 79 81 87 85; 2401 81 82 88 87; 2402 82 83 89 88
2403 83 84 90 89; 2404 74 73 79 80; 2405 73 75 81 79;
2407 76 77 83 82; 2408 77 78 84 83; 2409 68 67 73 74;
2411 69 70 76 75; 2412 70 71 77 76; 2413 71 72 78 77;
2406 75 76 82 81
2410 67 69 75 73
2414 62 61 67 68
2415 61 63 69 67; 2416 63 64 70 69; 2417 64 65 71 70; 2418 65 66 72 71
2419 52 51 61 62; 2420 51 54 63 61; 2421 54 56 64 63; 2422 56 58 65 64
2423 58 60 66 65; 2424 97 98 2857 103; 2425 98 99 2858 2857;
2426 99 100 2859 2858; 2427 100 101 2860 2859; 2428 101 102 110 2860;
2429 108 2861 117 109; 2430 2861 2862 118 117; 2431 2862 2863 119 118;
2432 2863 2864 120 119; 2433 2864 115 116 120; 2434 107 124 2861 108;
2435 124 132 2862 2861; 2436 132 131 2863 2862; 2437 131 130 2864 2863;
2438 130 114 115 2864; 2439 106 123 124 107; 2440 123 133 132 124;
2441 133 136 131 132; 2442 136 129 130 131; 2443 129 113 114 130,
2444 105 122 123 106; 2445 122 134 133 123; 2446 134 135 136 133
2447 135 128 129 136; 2448 128 112 113 129; 2449 104 121 122 105,
2450 121 125 134 122; 2451 125 126 135 134; 2452 126 127 128 135
2453 127 111 112 128; 2454 103 2857 121 104; 2455 2857 2858 125 121;
2456 2858 2859 126 125; 2457 2859 2860 127 126; 2458 2860 110 111 127;
2459 137 138 2865 143; 2460 138 139 2866 2865; 2461 139 140 2867 2866;
2462 140 141 2868 2867; 2463 141 142 150 2868; 2464 148 2869 157 149;
2465 2869 2870 158 157; 2466 2870 2871 159 158; 2467 2871 2872 160 159;
2468 2872 155 156 160; 2469 147 164 2869 148; 2470 164 172 2870 2869;
2471 172 171 2871 2870; 2472 171 170 2872 2871; 2473 170 154 155 2872;
2474 146 163 164 147; 2475 163 173 172 164; 2476 173 176 171 172
2477 176 169 170 171; 2478 169 153 154 170; 2479 145 162 163 146,
2480 162 174 173 163; 2481 174 175 176 173; 2482 175 168 169 176.
2483 168 152 153 169; 2484 144 161 162 145; 2485 161 165 174 162,
2486 165 166 175 174; 2487 166 167 168 175; 2488 167 151 152 168^
2489 143 2865 161 144; 2490 2865 2866 165 161; 2491 2866 2867 166 165;
2492 286.7 2868 167 166; 2493 2868 150 151 167; 2494 177 178 2873 183;
2495 178 179 2874 2873; 2496 179 180 2875 2874; 2497 180 181 2876 2875;
2498 181 182 190 2876; 2499 188 2877 197 189; 2500 2877 2878 198 197;
2501 2878 2879 199 198; 2502 2879 2880 200 199; 2503 2880 195 196 200;
2504 187 204 2877 188; 2505 204 212 2878 2877; 2506 212 211 2879 2878;
2507 211 210 2880 2879; 2508 210 194 195 2880; 2509 186 203 204 187;
Page: 18
>-. \uwi.uiuciiLa anu. seil.Aiiyo \USCJ- \ueBJttup\Iiyiu-OU \UZ) . SCO ±<i/ UB/ U41 11 :^b : U2
2513 209 193 194 210; 2514 185 202 203 186; 2515 202 214 213 203
2516 214 215 216 213; 2517 215 208 209 216; 2518 208 192 193 209,
.2519 184 201 202 185; 2520 201 205 214 202; 2521 205 206 215 214
2522 206 207 208 215; 2523 207 191 192 208; 2524 183 2873 201 184;
2525 2873 2874 205 201; 2526 2874 2875 206 205; 2527 2875 2876 207 206;
2528 2876 190 191 207; 2529 217 218 2881 223; 2530 218 219 2882 2881;
2531 219 220 2883 2882; 2532 220 221 2884 2883; 2533 221 222 230 2884;
2534 228 2885 237 229; 2535 2885 2886 238 237; 2536 2886 2887 239 238;
2537 2887 2888 240 239; 2538 2888 235 236 240; 2539 227 244 2885 228;
2540 244 252 2886 2885; 2541 252 251 2887 2886; 2542 251 250 2888 2887;
2543 250 234 235 2888; 2544 226 243 244 227; 2545 243 253 252 244;
2546 253 256 251 252; 2547 256 249 250 251; 2548 249 233 234 250,
2549 225 242 243 226; 2550 242 254 253 243; 2551 254 255 256 253
2552 255 248 249 256; 2553 248 232 233 249; 2554 224 241 242 225
2555 241 245 254 242; 2556 245 246 255 254; 2557 246 247 248 255.
2558 247 231 232 248; 2559 223 2881 241 224; 2560 2881 2882 245 241;
2561 2882 2883 246 245; 2562 2883 2884 247 246; 2563 2884 230 231 247;
2564 257 258 2889 263; 2565 258 259 2890 2889; 2566 259 260 2891 2890;
2567 260 261 2892 2891; 2568 261 262 270 2892; 2569 268 2893 277 269;
2570 2893 2894 278 277; 2571 2894 2895 279 278; 2572 2895 2896 280 279;
2573 2896 275 276 280; 2574 267 284 2893 268; 2575 284 292 2894 2893;
2576 292 291 2895 2894; 2577 291 290 2896 2895; 2578 290 274 275 2896;
2579 266 283 284 267; 2580 283 293 292 284; 2581 293 296 291 292
2582 296 289 290 291; 2583 289 273 274 290; 2584 265 282 283 266,
2585 282 294 293 283; 2586 294 295 296 293; 2587 295 288 289 296,
2588 288 272 273 289; 2589 264 281 282 265; 2590 281 285 294 282.
2591 285 286 295 294; 2592 286 287 288 295; 2593 287 271 272 288
2594 263 2889 281 264; 2595 2889 2890 285 281; 2596 2890 2891 286 285;
2597 2891 2892 287 286; 2598 2892 270 271 287; 2599 297 298 2897 303;
2600 298 299 2898 2897; 2601 299 300 2899 2898; 2602 300 301 2900 2899;
2603 301 302 310 2900; 2604 308 2901 317 309; 2605 2901 2902 318 317;
2606 2902 2903 319 318; 2607 2903 2904 320 319; 2608 2904 315 316 320;
2609 307 324 2901 308; 2610 324 332 2902 2901; 2611 332 331 2903 2902;
2612 331 330 2904 2903; 2613 330 314 315 2904; 2614 306 323 324 307;
2615 323 333 332 324; 2616 333 336 331 332; 2617 336 329 330 331,
2618 329 313 314 330; 2619 305 322 323 306; 2620 322 334 333 323
2621 334 335 336 333; 2622 335 328 329 336; 2623 328 312 313 329,
'2624 304 321 322 305; 2625 321 325 334 322; 2626 325 326 335 334
2627 326 327 328 335; 2628 327 311 312 328; 2629 303 2897 321 304;
2630 2897 2898 325 321; 2631 2898 2899 326 325; 2632 2899 2900 327 326;
2633 2900 310 311 327; 2634 337 338 2905 343; 2635 338 339 2906 2905;
2636 339 340 2907 2906; 2637 340 341 2908 2907; 2638 341 342 350 2908;
2639 348 2909 357 349; 2640 2909 2910 358 357; 2641 2910 2911 359 358;
2642 2911 2912 360 359; 2643 2912 355 356 360; 2644 347 364 2909 348;
2645 364 372 2910 2909; 2646 372 371 2911 2910; 2647 371 370 2912 2911;
2648 370 354 355 2912; 2649 346 363 364 347; 2650 363 373 372 364;
2651 373 376 371 372; 2652 376 369 370 371; 2653 369 353 354 370
2654 345 362 363 346; 2655 362 374 373 363; 2656 374 375 376 373
2657 375 368 369 376; 2658 368 352 353 369; 2659 344 361 362 345,
2660 361 365 374 362; 2661 365 366 375 374; 2662 366 367 368 375,
2663 367 351 352 368; 2664 343 2905 361 344; 2665 2905 2906 365 361;
2666 2906 2907 366 365; 2667 2907 2908 367 366; 2668 2908 350 351 367;
2669 377 378 2913 383; 2670 378 379 2914 2913; 2671 379 380 2915 2914;
2672 380 381 2916 2915; 2673 381 382 390 2916; 2674 388 2917 397 389;
2675 2917 2918 398 397; 2676 2918 2919 399 398; 2677 2919 2920 400 399;
2678 2920 395 396 400; 2679 387 404 2917 388; 2680 404 412 2918 2917;
2681 412 411 2919 2918; 2682 411 410 2920 2919; 2683 410 394 395 2920;
2684 386 403 404 387; 2685 403 413 412 404; 2686 413 416 411 412.
2687 416 409 410 411; 2688 409 393 394 410; 2689 385 402 403 386.
2690 402 414 413 403; 2691 414 415 416 413; 2692 415 408 409 416.
2693 408 392 393 409; 2694 384 401 402 385; 2695 401 405 414 402,
2696 405 406 415 414; 2697 406 407 408 415; 2698 407 391 392 408
2699 383 2913 401 384; 2700 2913 2914 405 401; 2701 2914 2915 406 405;
2702 2915 2916 407 406; 2703 2916 390 391 407; 2704 417 418 2921 423;
2705 418 419 2922 2921; 2706 419 420 2923 2922; 2707 420 421 2924 2923;
2708 421 422 430 2924; 2709 428 2925 437 429; 2710 2925 2926 438 437;
2711 2926 2927 439 438; 2712 2927 2928 440 439; 2713 2928 435 436 440;
2714 427 444 2925 428; 2715 444 452 2926 2925; 2716 452 451 2927 2926;
2717 451 450 2928 2927; 2718 450 434 435 2928; 2719 426 443 444 427;
2720 443 453 .452 444; 2721 453 456 451 452; 2722 456 449 450 451,
2723 449 433 434 450; 2724 425 442 443 426; 2725 442 454 453 443
2726 454 455 456 453; 2727 455 448 449 456;
2729 424 441 442 425; 2730 441 445 454 442;
2732 446 447 448 455; 2733 447 431 432 448;
2735 2921 2922 445 441; 2736 2922 2923 446 445; 2737 2923 2924 447 446;
2738 2924 430 431 447; 2739 457 458 2929 463; 2740 458 459 2930 2929;
Page: 19
2728 448 432 433 449.
2731 445 446 455 454,
2734 423 2921 441 424;
\.uw^umc:AiLB cuivj. aeuu±iiy ss \ubtsx \jjesKCop \rigia-bu (VZl . sea 12/Ub/U4 11:2b : U2
2744 468 2933 477 469; 2745 2933 2934 478 477; 2746 2934 2935 479 478;
2747 2935 2936 480 479; 2748 2936 475 476 480; 2749 467 484 2933 468;
2750 484 492 2934 2933; 2751 492 491 2935 2934; 2752 491 490 2936 2935;
2753 490 474 475 2936; 2754 466 483 484 467; 2755 483 493 492 484;
2756 493 496 491 492; 2757 496 489 490 491; 2758 489 473 474 490.
2759 465 482 483 466; 2760 482 494 493 483; 2761 494 495 496 493
2762 495 488 489 496; 2763 488 472 473 489; 2764 464 481 482 465,
2765 481 485 494 482; 2766 485 486 495 494; 2767 486 487 488 495,
2768 487 471 472 488; 2769 463 2929 481 464; 2770 2929 2930 485 481;
2771 2930 2931 486 485; 2772 2931 2932 487 486; 2773 2932 470 471 487;
2774 497 498 2937 503; 2775 498 499 2938 2937; 2776 499 500 2939 2938;
2777 500 501 2940 2939; 2778 501 502 510 2940; 2779 508 2941 517 509;
2780 2941 2942 518 517; 2781 2942 2943 519 518; 2782 2943 2944 520 519;
2783 2944 515 516 520; 2784 507 524 2941 508; 2785 524 532 2942 2941;
2786 532 531 2943 2942; 2787 531 530 2944 2943; 2788 530 514 515 2944;
2789 506 523 524 507; 2790 523 533 532 524; 2791 533 536 531 532,
2792 536 529 530 531; 2793 529 513 514 530; 2794 505 522 523 506,
2795 522 534 533 523; 2796 534 535 536 533; 2797 535 528 529 536,
2798 528 512 513 529; 2799 504 521 522 505;
2801 525 526 535 534; 2802 526 527 528 535;
2804 503 2937 521 504; 2805 2937 2938 525 521; 2806 2938 2939 526 525;
2807 2939 2940 527 526; 2808 2940 510 511 527; 2809 537 538 2945 543;
2810 538 539 2946 2945; 2811 539 540 2947 2946; 2812 540 541 2948 2947;
2813 541 542 550 2948; 2814 548 2949 557 549; 2815 2949 2950 558 557;
2816 2950 2951 559 558; 2817 2951 2952 560 559; 2818 2952 555 556 560;
2819 547 564 2949 548; 2820 564 572 2950 2949; 2821 572 571 2951 2950;
2822 571 570 2952 2951; 2823 570 554 555 2952; 2824 546 563 564 547;
2825 563 573 572 564; 2826 573 576 571 572; 2827 576 569 570 571,
2828 569 553 554 570; 2829 545 562 563 546; 2830 562 574 573 563
2831 574 575 576 573; 2832 575 568 569 576; 2833 568 552 553 569,
2834 544 561 562 545; 2835 561 565 574 562; 2836 565 566 575 574
2837 566 567 568 575; 2838 567 551 552 568; 2839 543 2945 561 544;
2840 2945 2946 565 561; 2841 2946 2947 566 565; 2842 2947 2948 567 566;
2843 2948 550 551 567; 2844 577 578 2953 583; 2845 578 579 2954 2953;
2846 579 580 2955 2954; 2847 580 581 2956 2955; 2848 581 582 590 2956;
2849 588 2957 597 589; 2850 2957 2958 598 597; 2851 2958 2959 599 598;
2852 2959 2960 600 599; 2853 2960 595 596 600; 2854 587 604 2957 588;
2855 604 612 2958 2957; 2856 612 611 2959 2958; 2857 611 610 2960 2959;
2858 610 594 595 2960; 2859 586 603 604 587; 2860 603 613 612 604;
2861 613 616 611 612; 2862 616 609 610 611; 2863 609 593 594 610,
2864 585 602 603 586; 2865 602 614 613 603; 2866 614 615 616 613.
2867 615 608 609 616; 2868 608 592 593 609; 2869 584 601 602 585
2870 601 605 614 602; 2871 605 606 615 614; 2872 606 607 608 615
2873 607 591 592 608; 2874 583 2953 601 584; 2875 2953 2954 605 601;
2876 2954 2955 606 605; 2877 2955 2956 607 606; 2878 2956 590 591 607;
2879 617 618 2961 623; 2880 618 619 2962 2961; 2881 619 620 2963 2962;
2882 620 621 2964 2963; 2883 621 622 630 2964; 2884 628 2965 637 629; .
2885 2965 2966 638 637; 2886 2966 2967 639 638; 2887 2967 2968 640 639;
2888 2968 635 636 640; 2889 627 644 2965 628; 2890 644 652 2966 2965;
2891 652 651 2967 2966; 2892 651 650 2968 2967; 2893 650 634 635 2968;
2894 626 643 644 627; 2895 643 653 652 644; 2896 653 656 651 652
2897 656 649 650 651; 2898 649 633 634 650; 2899 625 642 643 626.
2900 642 654 653 643; 2901 654 655 656 653; 2902 655 648 649 656.
2903 648 632 633 649; 2904 624 641 642 625; 2905 641 645 654 642.
2906 645 646 655 654; 2907 646 647 648 655; 2908 647 631 632 648,
2909 623 2961 641 624; 2910 2961 2962 645 641; 2911 2962 2963 646 645;
2912 2963 2964 647 646; 2913 2964 630 631 647; 2914 657 658 2969 663;
2915 658 659 2970 2969; 2916 659 660 2971 2970; 2917 660 661 2972 2971;
2918 661 662 670 2972; 2919 668 2973 677 669; 2920 2973 2974 678 677;
2921 2974 2975 679 678; 2922 2975 2976 680 679; 2923 2976 675 676 680;
2924 667 684 2973 668; 2925 684 692 2974 2973; 2926 692 691 2975 2974;
2927 691 690 2976 2975; 2928 690 674 675 2976; 2929 666 683 684 667;
2930 683 693 692 684; 2931 693 696 691 692; 2932 696 689 690 691,
2933 689 673 674 690; 2934 665 682 683 666; 2935 682 694 693 683
2936 694 695 696 693; 2937 695 688 689 696; 2938 688 672 673 689,
2939 664 681 682 665; 2940 681 685 694 682; 2941 685 686 695 694,
2942 686 687 688 695; 2943 687 671 672 688; 2944 663 2969 681 664;
2945 2969 2970 685 681; 2946 2970 2971 686 685; 2947 2971 2972 687 686;
2948 2972 670 671 687; 2949 697 698 2977 703; 2950 698 699 2978 2977;
2951 699 700 2979 2978; 2952 700 701 2980 2979; 2953 701 702 710 2980;
2954 708 2981 717 709; 2955 2981 2982 718 717; 2956 2982 2983 719 718;
2957 2983 2984 720 719; 2958 2984 715 716 720; 2959 707 724 2981 708;
2960 724 732 2982 2981; 2961 732 731 2983 2982; 2962 731 730 2984 2983;
2963 730 714 715 2984; 2964 706 723 724 707; 2965 723 733 732 724;
2966 733 736 731 732; 2967 736 729 730 731; 2968 729 713 714 730;
2969 705 722 723 706; 2970 722 734 733 723; 2971 734 735 736 733;
Page: 2 0
2800 521 525 534 522
2803 527 511 512 528
u:\JJOCuraencs ana seuEings\user\jjesKcop\rigia-ou vuz; .sua ±z/ua/u*t mzaiuz
2975 721 725 734 722; 2976 725 726 735 734; 2977 726 727 728 735;
2978 727 711 712 728; 2979 703 2977 721 704; 2980 2977 2978 725 721;
2981 2978 2979 726 725; 2982 2979 2980 727 726; 2983 2980 710 711 727;
2984 737 738 2985 743; 2985 738 739 2986 2985; 2986 739 740 2987 2986;
2987 740 741 2988 2987; 2988 741 742 750 2988; 2989 748 2989 757 749;
2990 2989 2990 758 757; 2991 2990 2991 759 758; 2992 2991 2992 760 759;
2993 2992 755 756 760; 2994 747 764 2989 748; 2995 764 772 2990 2989;
2996 772 771 2991 2990; 2997 771 770 2992 2991; 2998 770 754 755 2992;
2999 746 763 764 747; 3000 763 773 772 764; 3001 773 776 771 772
3002 776 769 770 771; 3003 769 753 754 770; 3004 745 762 763 746,
3005 762 774 773 763; 3006 774 775 776 773; 3007 775 768 769 776,
3008 768 752 753 769; 3009 744 761 762 745; 3010 761 765 774 762
3011 765 766 775 774; 3012 766 767 768 775; 3013 767 751 752 768,
3014 743 2985 761 744; 3015 2985 2986 765 761; 3016 2986 2987 766 765;
3017 2987 2988 767 766; 3018 2988 750 751 767; 3019 777 778 2993 783;
3020 778 779 2994 2993; 3021 779 780 2995 2994; 3022 780 781 2996 2995;
3023 781 782 790 2996; 3024 788 2997 797 789; 3025 2997 2998 798 797;
3026 2998 2999 799 798; 3027 2999 3000 800 799; 3028 3000 795 796 800;
3029 787 804 2997 788; 3030 804 812 2998 2997; 3031 812 811 2999 2998;
3032 811 810 3000 2999; 3033 810 794 795 3000; 3034 786 803 804 787;
3035 803 813 812 804; 3036 813 816 811 812; 3037 816 809 810 811,
3038 809 793 794 810; 3039 785 802 803 786; 3040 802 814 813 803
3041 814 815 816 813; 3042 815 808 809 816; 3043 808 792 793 809.
3044 784 801 802 785; 3045 801 805 814 802; 3046 805 806 815 814.
.3047 806 807 808 815; 3048 807 791 792 808; 3049 783 2993 801 784;
3050 2993 2994 805 801; 3051 2994 2995 806 805; 3052 2995 2996 807 806;
3053 2996 790 791 807; 3054 817 818 3001 823; 3055 818 .819 3002 3001;
3056 819 820 3003 3002; 3057 820 821 3004 3003; 3058 821 822 830 3004;
3059 828 3005 837 829; 3060 3005 3006 838 837; 3061 3006 3007 839 838;
3062 3007 3008 840 839; 3063 3008 835 836 840; 3064 827 844 3005 828;
3065 844 852 3006 3005; 3066 852 851 3007 3006; 3067 851 850 3008 3007;
3068 850 834 835 3008; 3069 826 843 844 827; 3070 843 853 852 844;
3071 853 856 851 852; 3072 856 849 850 851; 3073 849 833 834 850.
3074 825 842 843 826; 3075 842 854 853 843; 3076 854 855 856 853
3077 855 848 849 856; 3078 848 832 833 849; 3079 824 841 842 825
3080 841 845 854 842; 3081 845 846 855 854; 3082 846 847 848 855
3083 847 831 832 848; 3084 823 3001 841 824; 3085 3001 3002 845 841;
3086 3002 3003 846 845; 3087 3003 3004 847 846; 3088 3004 830 831 847;
3089 857 858 3009 863; 3090 858 859 3010 3009; 3091 859 860 3011 3010;
3092 860 861 3012 3011; 3093 861 862 870 3012; 3094 868 3013 877 869;
3095 3013 3014 878 877; 3096 3014 3015 879 878; 3097 3015 3016 880 879;
3098 3016 875 876 880; 3099 867 884 3013 868; 3100 884 892 3014 3013;
3101 892 891 3015 3014; 3102 891 890 3016 3015; 3103 890 874 875 3016;
3104 866 883 884 867; 3105 883 893 892 884; 3106 893 896 891 892
3107 896 889 890 891; 3108 889 873 874 890; 3109 865 882 883 866,
3110 882 894 893 883; 3111 894 895 896 893; 3112 895 888 889 896,
3113 888 872 873 889; 3114 864 881 882 865; 3115 881 885 894 882,
3116 885 886 895 894; 3117 886 887 888 895; 3118 887 871 872 888.
3119 863 3009 881 864; 3120 3009 3010 885 881; 3121 3010 3011 886 885;
3122 3011 3012 887 886; 3123 3012 870 871 887; 3124 897. 898 3017 903;
3125 898 899 3018 3017; 3126 899 900 3019 3018; 3127 900 901 3020 3019;
3128 901 902 910 3020; 3129 908 3021 917 909; 3130 3021 3022 918 917;
3131 3022 3023 919 918; 3132 3023 3024 920 919; 3133 3024 915 916 920;
3134 907 924 3021 908; 3135 924 932 3022 3021; 3136 932 931 3023 3022;
3137 931 930 3024 3023; 3138 930 914 915 3024; 3139 906 923 924 907;
3140 923 933 932 924; 3141 933 936 931 932; 3142 936 929 930 931,
3143 929 913 914 930; 3144 905 922 923 906; 3145 922 934 933 923,
3146 934 935 936 933; 3147 935 928 929 936; 3148 928 912 913 929,
3149 904 921 922 905; 3150 921 925 934 922; 3151 925 926 935 934
3152 926 927 928 935; 3153 927 911 912 928; 3154 903 3017 921 904;
3155 3017 3018 925 921; 3156 3018 3019 926 925; 3157 3019 3020 927 926;
3158 3020 910 911 927; 3159 937 938 3025 943; 3160 938 939 3026 3025;
3161 939 940 3027 3026; 3162 940 941 3028 3027; 3163 941 942 950 3028;
3164 948 3029 957 949; 3165 3029 3030 958 957; 3166 3030 3031 959 958;
3167 3031 3032 960 959; 3168 3032 955 956 960; 3169 947 964 3029 948;
3170 964 972 3030 3029; 3171 972 971 3031 3030; 3172 971 970 3032 3031;
3173 970 954 955 3032; 3174 946 963 964 947; 3175 963 973 972 964;
3176 973 976 971 972; 3177 976 969 970 971; 3178 969 953 954 970.
3179 945 962 963 946; 3180 962 974 973 963; 3181 974 975 976 973.
3182 975 968 969 976; 3183 968 952 953 969; 3184 944 961 962 945,
3185 961 965 974 962; 3186 965 966 975 974; 3187 966 967 968 975,
3188 967 951 952 968; 3189 943 3025 961 944; 3190 3025 3026 965 961;
3191 3026 3027 966 965; 3192 3027 3028 967 966; 3193 3028 950 951 967;
3194 977 978 3033 983; 3195 978 979 3034 3033; 3196 979 980 3035 3034;
3197 980 981 3036 3035; 3198 981 982 990 3036; 3199 988 3037 997 989;



















































































































































































































































































































3207 1011 1010 3040 3039; 3208 1010 994 995 3040;
210 1003 1013 1012 1004; 3211 1013 1016 1011 1012;
3213 1009 993 994 1010; 3214 985 1002 1003 986;
3216 1014 1015 1016 1013; 3217 1015 1008 1009 1016.
219 984 1001 1002 985; 3220 1001 1005 1014 1002;
3222 1006 1007 1008 1015; 3223 1007 991 992 1008,
225 3033 3034 1005 1001; 3226 3034 3035 1006 1005
3228 3036 990 991 1007; 3229 1017 1018 3041 1023
3231 1019 1020 3043 3042
3234 1028 3045 1037 1029
3237 3047 3048 1040 1039
3240 1044 1052 3046 3045
3243 1050 1034 1035 3048
3246 1053 1056 1051 1052
3249 1025 1042 1043 1026
3252 1055 1048 1049 1056
3255 1041 1045 1054 1042
3258 1047 1031 1032 1048
3261 3042 3043 1046 1045
3264 1057 1058 3049 1063
3267 1060 1061 3052 3051
3270 3053 3054 1078 1077
3273 3056 1075 1076 1080
3276 1092 1091 3055 3054
3279 1066 1083 1084 1067
3282 1096 1089 1090 1091
3285 1082 1094 1093 1083
3288 1088 1072 1073 1089
3291 1085 1086 1095 1094
3294 1063 3049 1081 1064
3297 3051 3052 1087 1086
3300 1098 1099 3058 3057
3303 1101 1102 1110 3060
3306 3062 3063 1119 1118
3309 1107 1124 3061 1108
3312 1131 1130 3064 3063
3315 1123 1133 1132 1124
3318 1129 1113 1114 1130
3321 1134 1135 1136 1133
3324 1104 1121 1122 1105
3327 1126 1127 1128 1135
3330 3057 3058 1125 1121
3333 3060 1110 1111 1127
3336 1139 1140 3067 3066
3339 1148 3069 1157 1149
3342 3071 3072 1160 1159
3345 1164 1172 3070 3069
3348 1170 1154 1155 3072
3351 1173 1176 1171 1172
3354 1145 1162 1163 1146
3357 1175 1168 1169 1176
3360 1161 1165 1174 1162
3363 1167 1151 1152 1168
3366 3066 3067 1166 1165
3369 1177 1178 3073 1183
3372 1180 1181 3076 3075
3375 3077 3078 1198 1197
3378 3080 1195 1196 1200
3381 1212 1211 3079 3078
3384 1186 1203 1204 1187
3387 1216 1209 1210 1211
3390 1202 1214 1213 1203
3393 1208 1192 1193 1209
3396 1205 1206 1215 1214
3399 1183 3073 1201 1184
3402 3075 3076 1207 1206
3405 1218 1219 3082 3081
3408 1221 1222 1230 3084
3411 3086 3087 1239 1238
3414 1227 1244 3085 1228
3417 1251 1250 3088 3087
3420 1243 1253 1252 1244
3423 1249 1233 1234 1250
3426 1254 1255 1256 1253
3429 1224 1241 1242 1225
3432 1246 1247 1248 1255
3232 1020 1021 3044 3043
3235 3045 3046 1038 1037
3238 3048 1035 1036 1040
3241 1052 1051 3047 3046
3244 1026 1043 1044 1027
3247 1056 1049 1050 1051
3250 1042 1054 1053 1043
3253 1048 1032 1033 1049
3256 1045 1046 1055 1054
3259 1023 3041 1041 1024
3262 3043 3044 1047 1046
3265 1058 1059 3050 3049
3268 1061 1062 1070 3052
3271 3054 3055 1079 1078
3274 1067 1084 3053 1068
3277 1091 1090 3056 3055
3280 1083 1093 1092 1084
3283 1089 1073 1074 1090
3286 1094 1095 1096 1093
3289 1064 1081 1082 1065
3292 1086 1087 1088 1095
3295 3049 3050 1085 1081
3298 3052 1070 1071 1087
3301 1099 1100 3059 3058
3304 1108 3061 1117 1109
3307 3063 3064 1120 1119
3310 1124 1132 3062 3061
3313 1130 1114 1115 3064
3316 1133 1136 1131 1132
3319 1105 1122 1123 1106
3322 1135 1128 1129 1136
3325 1121 1125 1134 1122
3328 1127 1111 1112 1128
3331 3058 3059 1126 1125
3334 1137 1138 3065 1143
3337 1140 1141 3068 3067
3340 3069 3070 1158 1157
3343 3072 1155 1156 1160
3346 1172 1171 3071 3070
3349 1146 1163 1164 1147
3352 1176 1169 1170 1171
3355 1162 1174 1173 1163
3358 1168 1152 1153 1169
3361 1165 1166 1175 1174
3364 1143 3065 1161 1144
3367 3067 3068 1167 1166
3370 1178 1179 3074 3073
3373 1181 1182 1190 3076
3376 3078 3079 1199 1198
3379 1187 1204 3077 1188
3382 1211 1210 3080 3079
3385 1203 1213 1212 1204
3388 1209 1193 1194 1210
3391 1214 1215 1216 1213
3394 1184 1201 1202 1185
3397 1206 1207 1208 1215
3400 3073 3074 1205 1201
3403 3076 1190 1191 1207
3406 1219 1220 3083 3082
3409 1228 3085 1237 1229
3412 3087 3088 1240. 1239
3415 1244 1252 3086 3085
3418 1250 1234 1235 3088
3421 1253 1256 1251 1252
3424 1225 1242 1243 1226
3427 1255 1248 1249 1256
3430 1241 1245 1254 1242























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































u \tJtJViJ- \tJtii3Ji.L.W^ \i. J_y J.U-Q V \VA 1 i&LU J-^/UO/UI J.J.lAO I \J4
3668 1529 1513 1514 1530 ; 3669 1505 1522 1523 1506 ; 3670 1522 1534 1533 1523
3671 1534 1535 1536 1533 ; 3672 1535 1528 1529 1536 ; 3673 1528 1512 1513 1529
3674 1504 1521 1522 1505 ; 3675 1521 1525 1534 1522 ; 3676 1525 1526 1535 1534
3677 1526 1527 1528 1535 ; 3678 1527 1511 1512 1528 ; 3679 1503 3137 1521 1504
3680 3137 3138 1525 1521 ; 3681 3138 3139 1526 1525 ; 3682 3139 3140 1527 1526
3683 3140 1510 1511 1527 ; 3684 1537 1538 3145 1543 ; 3685 1538 1539 3146 3145
3686 1539 1540 3147 3146 ; 3687 1540 1541 3148 3147 ; 3688 1541 1542 1550 3148
3689 1548 3149 1557 1549 ; 3690 3149 3150 1558 1557 ; 3691 3150 3151 1559 1558
3692 3151 3152 1560 1559 ; 3693 3152 1555 1556 1560 ; 3694 1547 1564 3149 1548
3695 1564 1572 3150 3149 ; 3696 1572 1571 3151 3150 ; 3697 1571 1570 3152 3151
3698 1570 1554 1555 3152 ; 3699 1546 1563 1564 1547 ; 3 700 1563 1573 1572 1564
3701 1573 1576 1571 1572 ; 3702 1576 1569 1570 1571 ; 3 703 1569 1553 1554 1570
3704 1545 1562 1563 1546 ; 3705 1562 1574 1573 1563 ; 3 706 1574 1575 1576 1573
3707 1575 1568 1569 1576 ; 3708 1568 1552 1553 1569 ; 3709 1544 1561 1562 1545
3710 1561 1565 1574 1562 ; 3711 1565 1566 1575 1574 ; 3712 1566 1567 1568 1575
3713 1567 1551 1552 1568 ; 3714 1543 3145 1561 1544 ; 3715 3145 3146 1565 1561
3716 3146 3147 1566 1565 ; 3717 3147 3148 1567 1566 ; 3718 3148 1550 1551 1567
3719 1577 1578 3153 1583 ; 3720 1578 1579 3154 3153 ; 3 721 1579 1580 3155 3154
3722 1580 1581 3156 3155 • 3723 1581 1582 1590 3156 ; 3 724 1588 3157 1597 1589
3725 3157 3158 1598 1597 • 3726 3158 3159 1599 1598 ; 3 727 3159 3160 1600 1599
3728 3160 1595 1596 1600 • 3729 1587 1604 3157 1588 ; 3730 1604 1612 3158 3157
3731 1612 1611 3159 3158 • 3732 1611 1610 3160 3159 ; 3733 1610 1594 1595 3160
3734 1586 1603 1604 1587 • 3735 1603 1613 1612 1604 ; 3736 1613 1616 1611 1612
3737 1616 1609 1610 1611 3738 1609 1593 1594 1610 • 3739 1585 1602 1603 1586
3740 1602 1614 1613 1603 3741 1614 1615 1616 1613 • 3742 1615 1608 1609 1616
3743 1608 1592 1593 1609 3744 1584 1601 1602 1585 • 3745 1601 1605 1614 1602
3746 1605 1606 1615 1614 3747 1606 1607 1608 1615 • 3748 1607 1591 1592 1608
3749 1583 3153 1601 1584 3750 3153 3154 1605 1601 • 3751 3154 3155 1606 1605
3752 3155 3156 1607 1606 3753 3156 1590 1591 1607 • 3754 1617 1618 3161 1623
3755 1618 1619 3162 3161 3756 1619 1620 3163 3162 3757 1620 1621 3164 3163
3758 1621 1622 1630 3164 3759 1628 3165 1637 1629 3760 3165 3166 1638 1637
3761 3166 3167 1639 1638 3762 3167 3168 1640 1639 3763 3168 1635 1636 1640
3764 1627 1644 3165 1628 3765 1644 1652 3166 3165 3766 1652 1651 3167 3166
3767 1651 1650 3168 3167 3768 1650 1634 1635 3168 3769 1626 1643 1644 1627
3770 1643 1653 1652 1644 3771 1653 1656 1651 1652 3772 1656 1649 1650 1651
3773 1649 1633 1634 1650 3774 1625 1642 1643 1626 3775 1642 1654 1653 1643
3776 1654 1655 1656 1653 3777 1655 1648 1649 1656 3778 1648 1632 1633 1649
3779 1624 1641 1642 1625 3780 1641 1645 1654 1642 3781 1645 1646 1655 1654
3782 1646 1647 1648 1655 3783 1647 1631 1632 1648 3784 1623 3161 1641 1624
3785 3161 3162 1645 1641 3786 3162 3163 1646 1645 3787 3163 3164 1647 1646
3788 3164 1630 1631 1647 3789 1657 1658 3169 1663 3790 1658 1659 3170 3169
3791 1659 1660 3171 3170 3792 1660 1661 3172 3171 3793 1661 1662 1670 3172
3794 1668 3173 1677 1669 3795 3173 3174 1678 1677 3796 3174 3175 1679 1678
3797 3175 3176 1680 1679 3798 3176 1675 1676 1680 3799 1667 1684 3173 1668
3800 1684 1692 3174 3173 3801 1692 1691 3175 3174 3802 1691 1690 3176 3175
3803 1690 1674 1675 3176 3804 1666 1683 1684 1667 3805 1683 1693 1692 1684
3806 1693 1696 1691 1692 3807 1696 1689 1690 1691 3808 1689 1673 1674 1690
3809 1665 1682 1683 1666 3810 1682 1694 1693 1683 3811 1694 1695 1696 1693
3812 1695 1688 1689 1696 3813 1688 1672 1673 1689 3814 1664 1681 1682 1665
3815 1681 1685 1694 1682 3816 1685 1686 1695 1694 3817 1686 1687 1688 1695
3818 1687 1671 1672 1688 3819 1663 3169 1681 1664 3820 3169 3170 1685 1681
3821 3170 3171 1686 1685 3822 3171 3172 1687 1686 3823 3172 1670 1671 1687
3824 1697 1698 3177 1703, 3825 1698 1699 3178 3177 3826 1699 1700 3179 3178
3827 1700 1701 3180 3179 3828 1701 1702 1710 3180 3829 1708 3181 1717 1709
3830 3181 3182 1718 1717, 3831 3182 3183 1719 1718 3832 3183 3184 1720 1719
3833 3184 1715 1716 1720, 3834 1707 1724 3181 1708 3835 1724 1732 3182 3181
3836 1732 1731 3183 3182, 3837 1731 1730 3184 3183 3838 1730 1714 1715 3184
3839 1706 1723 1724 1707, 3840 1723 1733 1732 1724 3841 1733 1736 1731 1732
3842 1736 1729 1730 1731, 3843 1729 1713 1714 1730 3844 1705 1722 1723 1706
3845 1722 1734 1733 1723, 3846 1734 1735 1736 1733 3847 1735 1728 1729 1736
3848 1728 1712 1713 1729, 3849 1704 1721 1722 1705 3850 1721 1725 1734 1722
3851 1725 1726 1735 1734, 3852 1726 1727 1728 1735 3853 1727 1711 1712 1728
3854 1703 3177 1721 1704, 3855 3177 3178 1725 1721, 3856 3178 3179 1726 1725
3857 3179 3180 1727 1726, 3858 3180 1710 1711 1727, 3859 1737 1738 3185 1743
3860 1738 1739 3186 3185, 3861 1739 1740 3187 3186, 3862 1740 1741 3188 3187
3863 1741 1742 1750 3188, 3864 1748 3189 1757 1749, 3865 3189 3190 1758 1757
3866 3190 3191 1759 1758, 3867 3191 3192 1760 1759, 3868 3192 1755 1756 1760
3869 1747 1764 3189 1748, 3870 1764 1772 3190 3189, 3871 1772 1771 3191 3190
3872 1771 1770 3192 3191, 3873 1770 1754 1755 3192, 3874 1746 1763 1764 1747
3875 1763 1773 1772 1764; 3876 1773 1776 1771 1772, 3877 1776 1769 1770 1771
3878 1769 1753 1754 1770; 3879 1745 1762 1763 1746, 3880 1762 1774 1773 1763
3881 1774 1775 1776 1773; 3882 1775 1768 1769 1776, 3883 1768 1752 1753 1769
3884 1744 1761 1762 1745; 3885 1761 1765 1774 1762, 3886 1765 1766 1775 1774
3887 1766 1767 1768 1775; 3888 1767 1751 1752 1768, 3889 1743 3185 1761 1744
3890 3185 3186 1765 1761; 3891 3186 3187 1766 1765; 3892 3187 3188 1767 1766
3893 3188 1750 1751 1767; 3894 1777 1778 3193 1783; 3895 1778 1779 3194 3193
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3=j- \4JGDJ\.L.up \j-xyxvj.-DU (UZ/ . S LVJ. XZ/UO/U'i ±±ZZOZ\JZ
4130 2041 2045 2054 2042 ; 4131 2045 2046 2055 2054 ; 4132 2046 2047 2048 2055;
4133 2047 2031 2032 2048 ; 4134 2023 3241 2041 2024 ; 4135 3241 3242 2045 2041
4136 3242 3243 2046 2045 ; 4137 3243 3244 2047 2046 ; 4138 3244 2030 2031 2047
4139 2057 2058 3249 2063 ; 4140 2058 2059 3250 3249 ; 4141 2059 2060 3251 3250
4142 2060 2061 3252 3251 ; 4143 2061 2062 2070 3252 ; 4144 2068 3253 20.77 2069
4145 3253 3254 2078 2077 ; 4146 3254 3255 2079 2078 ; 4147 3255 3256 2080 2079
4148 3256 2075 2076 2080 ; 4149 2067 2084 3253 2068 ; 4150 2084 2092 3254 3253
4151 2092 2091 3255 3254 ; 4152 2091 2090 3256 3255 ; 4153 2090 2074 2075 3256
4154 2066 2083 2084 2067 ; 4155 2083 2093 2092 2084 ; 4156 2093 2096 2091 2092
4157 209.6 2089 2090 2091 ; 4158 2089 2073 2074 2090 ; 4159 2065 2082 2083 2066
4160 2082 2094 2093 2083 ; 4161 2094 2095 2096 2093 ; 4162 2095 2088 2089 2096
4163 2088 2072 2073 2089 ; 4164 2064 2081 2082 2065 ; 4165 2081 2085 2094 2082
4166 2085 2086 2095 2094 ; 4167 2086 2087 2088 2095 ; 4168 2087 2071 2072 2088
4169 2063 3249 2081 2064 ; 4170 3249 3250 2085 2081 • 4171 3250 3251 2086 2085
4172 3251 3252 2087 2086 ; 4173 3252 2070 2071 2087 • 4174 2097 2098 3257 2103
4175 2098 2099 3258 3257 ; 4176 2099 2100 3259 3258 • 4177 2100 2101 3260 3259
4178 2101 2102 2110 3260 • 4179 2108 3261 2117 2109 • 4180 3261 3262 2118 2117
4181 3262 3263 2119 2118 • 4182 3263 3264 2120 2119 • 4183 3264 2115 2116 2120
4184 2107 2124 3261 2108 • 4185 2124 2132 3262 3261 • 4186 2132 2131 3263 3262
4187 2131 2130 3264 3263 • 4188 2130 2114 2115 3264 • 4189 2106 2123 2124 2107
4190 2123 2133 2132 2124 • 4191 2133 2136 2131 2132 • 4192 2136 2129 2130 2131
4193 2129 2113 2114 2130 • 4194 2105 2122 2123 2106 4195 2122 2134 2133 2123
4196 2134 2135 2136 2133 • 4197 2135 2128 2129 2136 4198 2128 2112 2113 2129
4199 2104 2121 2122 2105 4200 2121 2125 2134 2122 4201 2125 2126 2135 2134
4202 2126 2127 2128 2135 4203 2127 2111 2112 2128 4204 2103 3257 2121 2104
4205 3257 3258 2125 2121 4206 3258 3259 2126 2125 4207 3259 3260 2127 2126
4208 3260 2110 2111 2127 4209 2137 2138 3265 2143 4210 2138 2139 3266 3265
4211 2139 2140 3267 3266 4212 2140 2141 3268 3267 4213 2141 2142 2150 3268
4214 2148 3269 2157 2149 4215 3269 3270 2158 2157 4216 3270 3271 2159 2158
4217 3271 3272 2160 2159 4218 3272 2155 2156 2160 4219 2147 2164 3269 2148
4220 2164 2172 3270 3269 4221 2172 2171 3271 3270 4222 2171 2170 3272 3271
4223 2170 2154 2155 3272 4224 2146 2163 2164 2147 4225 2163 2173 2172 2164
4226 2173 2176 2171 2172 4227 2176 2169 2170 2171 4228 2169 2153 2154' 2170
4229 2145 2162 2163 2146 4230 2162 2174 2173 2163 4231 2174 2175 2176 2173
4232 2175 2168 2169 2176 4233 2168 2152 2153 2169 4234 2144 2161 2162 2145
4235 2161 2165 2174 2162 4236 2165 2166 2175 2174 4237 2166 2167 2168 2175
4238 2167 2151 2152 2168 4239 2143 3265 2161 2144 4240 3265 3266 2165 2161
4241 3266 3267 2166 2165 4242 3267 3268 2167 2166 4243 3268 2150 2151 2167
4244 2177 2178 3273 2183 4245 2178 2179 3274 3273 4246 2179 2180 3275 3274
4247 2180 2181 3276 3275 4248 2181 2182 2190 3276 4249 2188 3277 2197 2189
4250 3277 3278 2198 2197 4251 3278 3279 2199 2198 4252 3279 3280 2200 2199
4253 3280 2195 2196 2200 4254 2187 2204 3277 2188 4255 2204 2212 3278 3277
4256 2212 2211 3279 3278 4257 2211 2210 3280 3279 4258 2210 2194 2195 3280
4259 2186 2203 2204 2187 4260 2203 2213 2212 2204 4261 2213 2216 2211 2212
4262 2216 2209 2210 2211 4263 2209 2193 2194 2210 4264 2185 2202 2203 2186
4265 2202 2214 2213 2203 4266 2214 2215 2216 2213 4267 2215 2208 2209 2216
4268 2208 2192 2193 2209 4269 2184 2201 2202 2185 4270 2201 2205 2214 2202
4271 2205 2206 2215 2214 4272 2206 2207 2208 2215 4273 2207 2191 2192 2208
4274 2183 3273 2201 2184 4275 3273 3274 2205 2201 4276 3274 3275 2206 2205
4277 3275 3276 2207 2206 4278 3276 2190 2191 2207 4279 2217 2218 3281 2223
4280 2218 2219 3282 3281 4281 2219 2220 3283 3282 4282 2220 2221 3284 3283
4283 2221 2222 2230 3284 4284 2228 3285 2237 2229 4285 3285 3286 2238 2237
4286 3286 3287 2239 2238 4287 3287 3288 2240 2239, 4288 3288 2235 2236 2240
4289 2227 2244 3285 2228, 4290 2244 2252 3286 3285, 4291 2252 2251 3287 3286
4292 2251 2250 3288 3287, 4293 2250 2234 2235 3288, 4294 2226 2243 2244 2227
4295 2243 2253 2252 2244, 4296 2253 2256 2251 2252, 4297 2256 2249 2250 2251,
4298 2249 2233 2234 2250, 4299 2225 2242 2243 2226, 4300 2242 2254 2253 2243,
4301 2254 2255 2256 2253, 4302 2255 2248 2249 2256, 4303 2248 2232 2233 2249,
4304 2224 2241 2242 2225, 4305 2241 2245 2254 2242, 4306 2245 2246 2255 2254,
4307 2246 2247 2248 2255, 4308 2247 2231 2232 2248, 4309 2223 3281 2241 2224,
4310 3281 3282 2245 2241, 4311 3282 3283 2246 2245, 4312 3283 3284 2247 2246,
4313 3284 2230 2231 2247, 4314 2257 2258 3289 2263, 4315 2258 2259 3290 3289,
4316 2259 2260 3291 3290, 4317 '2260 2261 3292 3291, 4318 2261 2262 2270 3292,
4319 2268 3293 2277 2269, 4320 3293 3294 2278 2277, 4321 3294 3295 2279 2278,
4322 3295 3296 2280 2279, 4323 3296 2275 2276 2280, 4324 2267 2284 3293 2268,
4325 2284 2292 3294 3293, 4326 2292 2291 3295 3294, 4327 2291 2290 3296 3295,
4328 2290 2274 2275 3296, 4329 2266 2283 2284 2267, 4330 2283 2293 2292. 2284,
4331 2293 2296 2291 2292, 4332 2296 2289 2290 2291, 4333 2289 2273 2274 2290,
4334 2265 2282 2283 2266, 4335 2282 2294 2293 2283, 4336 2294 2295 2296 2293,
4337 2295 2288 2289 2296, 4338 2288 2272 2273 2289, 4339 2264 2281 2282 2265,
4340 2281 2285 2294 2282, 4341 2285 2286 2295 2294; 4342 2286 2287 2288 2295;
4343 2287 2271 2272 2288, 4344 2263 3289 2281 2264; 4345 3289 3290 2285 2281;
4346 3290 3291 2286 2285, 4347 3291 3292 2287 2286; 4348 3292 2270 2271 2287;
4349 2297 2298 3297 2303; 4350 2298 2299 3298 3297; 4351 2299 2300 3299 3298;
4352 2300 2301 3300 3299; 4353 2301 2302 2310 3300; 4354 2308 3301 2317 2309;
4355 3301 3302 2318 2317; 4356 3302 3303 2319 2318; 4357 3303 3304 2320 2319;
Page: 2 6
u: xDocumencs and b,eLtings\user\pesJctop\rigjrd-60 (02) .std 12/08/04 11:25:02
4361 2332 2331 3303 3302
4364 2306 2323 2324 2307
4367 2336 2329 2330 2331
4370 2322 2334 2333 2323
4373 2328 2312 2313 2329
4376 2325 2326 2335 2334
4379 2303 3297 2321 2304
4382 3299 3300 2327 2326
4385 2338 2339 3306 3305
4388 2341 2342 2350 3308
4391 3310 3311 2359 2358
4394 2347 2364 3309 2348
4397 2371 2370 3312 3311
4400 2363 2373 2372 2364
4403 2369 2353 2354 2370
4406 2374 2375 2376 2373
4409 2344 2361 2362 2345
4412 2366 2367 2368 2375
4415 3305 3306 2365 2361
4418 3308 2350 2351 2367
4421 2379 2380 3315 3314
4424 2388 3317 2397 2389
4427 3319 3320 2400 2399
4430 2404 2412 3318 3317
4433 2410 2394 2395 3320
4436 2413 2416 2411 2412
4439 2385 2402 2403 2386
4442 2415 2408 2409 2416
4445 2401 2405 2414 2402
4448 2407 2391 2392 2408
4451 3314 3315 2406 2405
4454 2417 2418 3321 2423
4457 2420 2421 3324 3323
4460 3325 3326 2438 2437
4463 3328 2435 2436 2440
4466 2452 2451 3327 3326
4469 2426 2443 2444 2427
4472 2456 2449 2450 2451
4475 2442 2454 2453 2443
4478 2448 2432 2433 2449
4481 2445 2446 2455 2454
4484 2423 3321 2441 2424
4487 3323 3324 2447 2446
4490 2458 2459 3330 3329
•4493 2461 2462 2470 3332
4496 3334 3335 2479 2478
4499 2467 2484 3333 2468
4502 2491 2490 3336 3335
4505 2483 2493 2492 2484
4508 2489 2473 2474 2490
4511 2494 2495 2496 2493
4514 2464 2481 2482 2465
4517 2486 2487 2488 2495
4520 3329 3330 2485 2481
4523 3332 2470 2471 2487
4526 2499 2500 3339 3338
4529 2508 3341 2517 2509
4532 3343 3344 2520 2519
4535 2524 2532 3342 3341
4538 2530 2514 2515 3344
4541 2533 2536 2531 2532
4544 2505 2522 2523 2506
4547 2535 2528 2529 2536
4550 2521 2525 2534 2522
4553 2527 2511 2512 2528
4556 3338 3339 2526 2525
4559 2537 2538 3345 2543
4562 2540 2541 3348 3347
4565 3349 3350 2558 2557
4568 3352 2555 2556 2560
4571 2572 2571 3351 3350
4574 2546 2563 2564 2547
4577 2576 2569 2570 2571
4580 2562 2574 2573 2563
4583 2568 2552 2553 2569
4586 2565 2566 2575 2574
Page: 27
4362 2331 2330 3304
4365 2323 2333 2332
4368 2329 2313 2314
4371 2334 2335 2336
4374 2304 2321 2322
4377 2326 2327 2328
4380 3297 3298 2325
4383 3300 2310 2311
4386 2339 2340 3307
4389 2348 3309 2357
4392 3311 3312 2360
4395 2364 2372 3310
4398 2370 2354 2355
4401 2373 2376 2371
4404 2345 2362 2363
4407 2375 2368 2369
4410 2361 2365 2374
4413 2367 2351 2352
4416 3306 3307 2366
4419 2377 2378 3313
4422 2380 2381 3316
4425 3317 3318 2398
4428 3320 2395 2396
4431 2412 2411 3319
4434 2386 2403 2404
4437 2416 2409 2410
4440 2402 2414 2413
4443 2408 2392 2393
4446 2405 2406 2415
4449 2383 3313 2401
4452 3315 3316 2407
4455 2418 2419 3322
4458 2421 2422 2430
4461 3326 3327 2439
4464 2427 2444 3325
4467 2451 2450 3328
4470 2443 2453 2452
4473 2449 2433 2434
4476 2454 2455 2456
4479 2424 2441 2442
4482 2446 2447 2448
4485 3321 3322 2445
4488 3324 2430 2431
4491 2459 2460 3331
4494 2468 3333 2477
4497 3335 3336 2480
4500 2484 2492 3334
4503 2490 2474 2475
4506 2493 2496 2491
4509 2465 2482 2483
4512 2495 2488 2489
4515 2481 2485 2494
4518 2487 2471 2472
4521 3330 3331 2486
4524 2497 2498 3337
4527 2500 2501 3340
4530 3341 3342 2518
4533 3344 2515 2516
4536 2532 2531 3343
4539 2506 2523 2524
4542 2536 2529 2530
4545 2522 2534 2533
4548 2528 2512 2513
4551 2525 2526 2535
4554 2503 3337 2521
4557 3339 3340 2527
4560 2538 2539 3346
4563 2541 2542 2550
4566 3350 3351 2559
4569 2547 2564 3349
4572 2571 2570 3352
4575 2563 2573 2572
4578 2569 2553 2554
4581 2574 2575 2576
4584 2544 2561 2562
4587 2566 2567 2568
3303 ; 4363 2330 2314 2315 3304
2324 ; 4366 2333 2336 2331 2332
2330 ; 4369 2305 2322 2323 2306
2333 ; 4372 2335 2328 2329 2336
2305 ; 4375 2321 2325 2334 .2322
2335 ; 4378 2327 2311 2312 2328
2321 ; 43 81 3298 3299 2326 2325
2327 ; 43 84 2337 2338 3305 2343
3306 ; 4387 2340 2341 3308 3307
2349 • 4390 3309 3310 2358 2357
2359 • 4393 3312 2355 2356 2360
3309 • 4396 2372 2371 3311 3310
3312 • 4399 2346 2363 2364 2347
2372 • 4402 2376 2369 2370 2371
2346 • 4405 2362 2374 2373 2363
2376 • 4408 2368 2352 2353 2369
2362 4411 2365 2366 2375 2374
2368 4414 2343 3305 2361 2344
2365 4417 3307 3308 2367 2366
2383 4420 2378 2379 3314 3313
3315 4423 2381 2382 2390 3316
2397 4426 3318 3319 2399 2398
2400 4429 2387 2404 3317 2388
3318 4432 2411 2410 3320 3319
2387 4435 2403 2413 2412 2404
2411 4438 2409 2393 2394 2410
2403 4441 2414 2415 2416 2413
2409 4444 2384 2401 2402 2385
2414 4447 2406 2407 2408 2415
2384 4450 3313 3314 2405 2401
2406 4453 3316 2390 2391 2407
3321 4456 2419 2420 3323 3322
3324 4459 2428 3325 2437 2429
2438 4462 3327 3328 2440 2439
2428 4465 2444 2452 3326 3325
3327 4468 2450 2434 2435 3328
2444 4471 2453 2456 2451 2452
2450 4474 2425 2442 2443 2426
2453 4477 2455 2448 2449 2456
2425 4480 2441 2445 2454 2442
2455 4483 2447 2431 2432 2448
2441 4486 3322 3323 2446 2445
2447 4489 2457 2458 3329 2463
3330 4492 2460 2461 3332 3331
2469 4495 3333 3334 2478 2477
2479 4498 3336 2475 2476 2480
3333 4501 2492 2491 3335 3334
3336 4504 2466 2483 2484 2467
2492 4507 2496 2489 2490 2491
2466 4510 2482 2494 2493 2483
2496 4513 2488 2472 2473 2489
2482 4516 2485 2486 2495 2494
2488, 4519 2463 3329 2481 2464
2485 4522 3331 3332 2487 2486
2503, 4525 2498 2499 3338 3337
3339, 4528 2501 2502 2510 3340
2517, 4531 3342 3343 2519 2518
2520, 4534 2507 2524 3341 2508
3342, 4537 2531 2530 3344 3343
2507, 4540 2523 2533 2532 2524
2531, 4543 2529 2513 2514 2530
2523, 4546 2534 2535 2536 2533
2529, 4549 2504 2521 2522 2505
2534, 4552 2526 2527 2528 2535
2504, 4555 3337 3338 2525 2521
2526, 4558 3340 2510 2511 2527
3345, 4561 2539 2540 3347 3346
3348, 4564 2548 3349 2557 2549
2558, 4567 3351 3352 2560 2559
2548, 4570 2564 2572 3350 3349
3351, 4573 2570 2554 2555 3352
2564, 4576 2573 2576 2571 2572
2570; 4579 2545 2562 2563 2546
2573; 4582 2575 2568 2569 2576
2545; 4585 2561 2565 2574 2562























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































v.: \jjot;umenuB ana 0'etcmgs\user\JjesKCop\rigia-fau (U2j . sta 12/UH/U4 11:25:02
4823 2849 2833 2834 2850; 4824 2825 2842 2843 2826; 4825 2842 2854 2853 2843;
4826 2854 2855 2856 2853; 4827 2855 2848 2849 2856; 4828 2848 2832 2833 2849;
4829 2824 2841 2842 2825; 4830 2841 2845 2854 2842; 4831 2845 2846 2855 2854;
4832 2846 2847 2848 2855; 4833 2847 2831 2832 2848; 4834 2823 3401 2841 2824;
4835 3401 3402 2845 2841; 4836 3402 3403 2846 2845; 4837 3403 3404 2847 2846;










4839 TO 5078 PRIS YD 1
5079 TO 5318 PRIS YD 0
5319 TO 5558 PRIS YD 0
5559 TO 5798 PRIS YD 0
5799 TO 6038 PRIS YD 0
6039 TO 6278 PRIS YD 0
6279 TO 6518 PRIS YD 0
♦Internal Frame
6519 TO 6758 PRIS YD 1.1 ZD 1.1
6759 TO 6998 PRIS YD 1 ZD 1
6999 TO 7238 PRIS YD 0.9 ZD 0.9
7239 TO 7478 PRIS YD 0.8 ZD 0.8
7479 TO 7718 PRIS YD 0.7 ZD 0.7
7719 TO 7958 PRIS YD 0.6 ZD 0.6
7959 TO 8198 PRIS YD 0.5 ZD 0.5
ELEMENT PROPERTY












MATERIAL MATERIAL1 MEMB 4839 TO 8198
MATERIAL MATERIAL2 MEMB 2354 TO 4838
SUPPORTS
1 TO 48 FIXED
LOAD 1 DEAD LOAD
ELEMENT LOAD
2354 TO 4838 PR 1.7
LOAD 2 LIVE LOAD
ELEMENT LOAD
2354 TO 4838 PR 3
LOAD 3 WIND LOAD
JOINT LOAD
2817 2829 FX 5.67
2777 2789 FX 11.32
2737 2749 FX 11.26
2697 2709 FX 11.2
2657 2669 FX 11.15
2617 2629 FX 11.09
2577 2589 FX 11.03
2537 2549 FX 10.98
2497 2509 FX 10.92
2457 2469 FX 10.87
2417 2429 FX 10.81
2377 2389 FX 10.75
2337 2349 FX 10.7
2297 2309 FX 10.64
2257 2269 FX 10.58
2217 2229 FX 10.53
2177 2189 FX 10.48
2137 2149 FX 10.42
2097 2109 FX 10.37
2057 2069 FX 10.31
2017 2029 FX 10.26
1977 1989 FX 10.2
1937 1949 FX 10.15
1897 1909 FX 10.1
1857 1869 FX 10.04
1817 1829 FX 9.99
1777 1789 FX 9.93





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































»-; \ulp^uii«=iilb aiiu ooLLxuy b \usei \ueaK.uup \x xgxu-ou \ vz; .sua x^/ua/u^ li:^b:uz
1383 TO 1388 FX 18.52
1343 TO 1348 FX 18.37
1303 TO 1308 FX 18.17
1263 TO.1268 FX 17.97
1223 TO 1228 FX 17.76
1183 TO 1188 FX 17.56
1143 TO 1148 FX 17.36
1103 TO 1108 FX 17.16
1063 TO 1068 FX 16.96
1023 TO 1028 FX 16.71
983 TO 988 FX 16.46
943 TO 948 FX 16.22
903 TO 908 FX 15.98
863 TO 868 FX 15.74
823 TO 828 FX 15.5
783 TO 788 FX 15.2
743 TO 748 FX 14.83
703 TO 708 FX 14.46
663 TO 668 FX 14.08
623 TO 628 FX 13.63
583 TO 588 FX 13.19
543 TO 548 FX 12.76
503 TO 508 FX 11.99
463 TO 468 FX 11.17
423 TO 428 FX 10.38
383 TO 388 FX 9.66
343 TO 348 FX 9
303 TO 308 FX 8.36
263 TO 268 FX 7.72
223 TO 228 FX 6.94
183 TO 188 FX 6.2
143 TO 148 FX 5.5
103 TO 108 FX 4.67
52 62 68 74 80 86 FX 3.88
LOAD COMB 4 1.4DL + 1.6LL
1 1.4 2 1.6
LOAD COMB 5 1.2DL + 1.2LL + 1.2WL
1 1.2 2 1.2 3 1.2
LOAD COMB 6 1.0DL + 1.4WL
1 1.0 3 1.4
PERFORM ANALYSIS




FC 60 MEMB 4839 TO 8198
FC 35 MEMB 2354 TO 4838
FYMAIN 460 MEMB 4839 TO 8198
FYSEC 410 MEMB 4839 TO 8198
MINMAIN 12 MEMB 4839 TO 8198
MAXMAIN 32 MEMB 4839 TO 8198
MINSEC 10 MEMB 4839 TO 8198






(Example of Staad.Pro 2002 Software
Interface)
Figure I: The skeleton ofthe structure is built by assigning the geometry information
STAAD.Pro • rigid-60-03
File Edit View Tools Select Geometry Commands Analyze Mode • Window Help
& ill a o* # LDi | inlie* +;•« >Biii.iax^i^ftfifHiK^ & Si ^^1*1 M-ty $
"\$ 0 & 0 0 0 6) -e- -9- 4> * -s & ^















S ^ # G, ' >r-«
Load '
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Figure II:Structuralproperties assigned to the structure
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Figure III: Wind load are assigned to the structure
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Figure IV:Displacementofthestructure was shown in thepostprocessing mode
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